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Weld with UNA 


Manual or Automatic 








Una Full Automatic Head in success- 


ful operation in all installations. 


MANUAL WELDING—Four different types of Una Protected Arc Rods, Nos 
2100, 2500, 3100 and 3200, to economically meet your various welding con 
ditions. 

Twenty-eight additional Una Coated Rods for high speed production and 


general welding requirements 


AUTOMATIC WELDING-—Una full automatic and semi-automatic welding 
heads with five distinct types of coated rods for automatic high speed pro 
duction or maintenance work. 


Una Engineers with 18 years of welding experience will gladly con- 
sult with you regarding the most economical solution of your welding 
problems, whether manual or automatic. Address your inquiries for 
information and bulletins to 


UNA Welding, Inc. 


Department A 
CLEVELAND, OHIO 


PLANTS AT CLEVELAND, OHIO, MONESSEN, PA. AND HOUSTON, TEXAS 
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Welding speed, operating efficiency and operator 
fatigue directly affect your profits. Modern pro- 
duction methods demand the best modern tools. 
It is false economy and blind contentment to con- 
tinue the use of a welding torch, old or new, which 
holds profits down. The use of stronger, lighter 
metals have made possible the REGO SX feather- 
weight, tireless torch which weighs only 13!/2 ounces, 
including tip. Ideal for high-speed production and 
sheet metal welding. 


it’s New —Different —See It—Try It! 


Write for catalog No. R-67 which describes Rego 
burden-lifting, profit-making equipment. 
Authorized Rego Distributors in all Principal Cities 


THE BASTIAN-BLESSING COMPANY 


272 EAST ONTARIO STREET 


PIONEERS IN EQUIPMENT FOR 


UNDER THIS WEIGHT 


USING AND CONTROLLING 





tnt Cre Ak 


CHICAGO, ILLINOIS 
HIGH-PRESSURE GASES 
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EDITORIAL 


x * * 


More Operators 
Needed 


@ For the past several years, many good welding operators 
have had to find part-time welding jobs to keep themselves 
employed, with wages below living .standards. 


In the last three months, the situation has radically 
changed. The operator is now in his hey-day, all because 
the demand for his services has suddenly risen to such 
heights that employers are bidding against each other in 
order to get good operators and keep them. 


Wise and judicious employers pay good wages for good 
help, even in bad times. But many welding operators have 
had to work for 60 or 50 cents an hour, and even lower, 
in order to keep fed and clothed. Good operators are worth 
more than that to their employers, even in worst times. 
Such wages can’t be justified, even by economic considera- 
tions. 


Insofar as the present shortage of welders has corrected 
this wage condition, no broad-minded employer will be- 


grudge the scarcity of welding operators. 


But if the situation becomes acute, the result may have 
unfavorable repercussions to welding—and if that occurs, 
all welding operators, good and poor, will suffer along 
with all others who use welding as a means of economical 
fabrication or depend on it for a livelihood. 


Anybody can lay a weld bead—but that doesn’t make a 
welder. There are still many men, young and old, out of 
work. Will those industries who are hard pressed to obtain 
welding operators turn to men of little or no training to 
manipulate the arc and torch? If so, there will be a low- 
ering of the bars to poor welding—and then we shall all 
pay the piper. 

Every user of welding should be vitally concerned in this 
matter. Trade associations and technical societies should 
urge the training of more operators. Schools who stand 
to profit from the situation should particularly feel their 
responsibility to maintain a qualified teaching staff, accept 
only applicants of good education and character, eliminate 
“guarantees” (a catch-word that applicants are getting 
wise to), and stick strictly to provable facts in promoting 
the school. 


Welding schools being operated for profit need a good 
housecleaning. There are exceptions in the case of a few 
schools who have conducted their business on a high plane. 
Unless the schools take it upon themselves to make needed 
corrections, trade groups may be obliged to establish their 
own schools to obtain trained men, or to work through 
public vocational schools. 


The commercial welding schools today have the biggest 
opportunity of their life, but have they the vision to 
grasp it? 
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ALTERNATING. CURRENT WELDE 


The Owen Type H Electric Welder is superior, in every class of welding, t 
Electric Welder (A.C. or D.C.) now on the market. 


‘ o. 


The Owen possesses the outstanding feature of 


WELDING - IN - CONTACT 


with many types of Coated Electrodes now in general use. 
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CURRENT VOLUME CURRENT PRESSURE THE OWEN TYPE H 
CONTROL CONTROL PRESSURE SELECTOR ELECTRIC WELDER 
































Gives to the W elding Industry: 
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DIRECTORS} LOWER POWER CONSUMPTI 
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SUPPLY 
SUPPLY GREATER METAL RANGE 
Without Any 
EXTRA ATTACHMENTS 
NO CARBON ARC 
EASY TO OPERATE 
ABSOLUTE GUARANTEE 
PATENTS. The OWEN 
— ——— —— a a ————E—— Welders are manufactured undael t 
Cc Weld 55° C "a oy vole mshene United States Patents issued to Frederick v.¥ 
ontinuous elding ircuit Volt oltage ange 1604069; 1619629; 1619753; 1634959: 1637237 : A - 
ihn tie anne pry : rary 1644604; 1647928; 1654382; 1651223; 1659469; oa 
achine No. - - fe) ‘ ‘ . 2. 1296615. 0 
Machine No. 2 40-60 15-40 1/16 to 5/32 a 
Machine No. 3. 40-60 15-40 1/16 to 1/4 PATENTS PENDING. 
Machine No. 4. 40-60 15-40 1/16 to 3/8 
—— Ask for Bulletin No. 1-36 
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1825 - 14th Street, WASHINGTON, D. C. 
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Chronic Trouble at Pipeline Junction 


Ended by Welding... 


=x 


astry: 


MPT 
TOR 


e HE tirst time a certain 6-in. deliv- 

ery branch in Texas broke through 

ION the weld at its entrance into the 

8-in. main line, the trouble was laid to 

ELDS shifting of the larger pipe, and the 
break was rewelded. 

With a second break, also while han- 
ding East Texas erude oil under a 
pump pressure of 900 lb. per sq. in., it 
began to look as though this particular 
45° weld was destined to become a main- 
tenance “hot-spot”, and a small swatch 
was cut from the line at the weld and 
its metal examined. 


ANGE 




















Fig. _—Where Breaks Occurred. 


e*e By ELTON STERRETT 


Grain size and arrangement clearly 
indicated fatigue—crystallization of the 
steel through repeated stress reversals. 
It was necessary to look no further than 
the twin duplex plunger pump 30 ft. 
away at the end of the 6-in. pipe for the 
source of 
r.p.m., 


these vibrations; as, at 35 
there are in 200,000 
pulsations in pressure sent through the 
line each working day by the pump. 
Likewise, as this pulsation travels un- 
damped through the fluid at nearly the 
speed of sound (in the case of this par- 
ticular pipe, at the rate of 4,185 ft. per 
second) it is practically as though each 
plunger impact was transmitted directly 
to the troublesome junction. 


excess of 


Pump Impulses Bend Junction of 
Pipes With Hinge-Like Action 


Sketching the intersection, and taking 
a section through A-dA, Fig. 1, where 
both breaks oecurred, it appears in the 
subjoined view that there are two spots, 
K K, one above and the other below the 
horizontal axis, in which this severe 
pressure is counteracted only by the re- 
sistance to bending of the metal bridg- 
ing from each pipe wall. The structure 
is roughly that of a groined arch, 
against which both main-line and excess 
plunger pressure act to tend to 
straighten the joined surfaces. Between 
plunger impacts this deformation tends 
to return to its former shape, a hinge- 
like action taking with 
impact. 


place each 


Once this fact was appreciated, it was 
apparent that renewing the junction in 














The Sleeve in Place 


(The two tie rods maintain alignment of both 
lines and divide the strain with the stiffening 
sleeve.) 


its original form was simply inviting a 
recurrence of the break. To get around 
this structural weakness, a sleeve of 8-in. 
pipe was formed, with an oxyacetylene 
cutting torch, to fit snugly against the 
main line, and its outer end swaged 
down to contact the 6-in. pipe. 

After the break was filled in with the 
are, this sleeve, after being split into 
halves longitudinally for ease in placing, 
was are welded in place, the longitudinal 
seams closed, and then a second bead 
was run over all welds to insure tight- 
ness against line pressure, even should 
the inner weld fail. 

When this outer or reinforcing sleeve 
is sketched around the intersection at 
A-A it is apparent that the bending of 
the metal at K K is restricted to the 
narrow strip between the two welds, or 
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must be carned on out into the eireum- 
ference of the pipe, there to meet no 
restriction or change in contour to form 
a node around which destructive erystal- 
lization may center. 

As soon as the hole in the original 
Junction was plugged with the are, pres- 
sure was gradually built up on the line 
and held at 400 lb. per sq. in. while the 
The 
entire welding time was 2 hours and 20 
minutes, two welders working, one form- 
ing the sleeve with the toreh while his 
mate plugged the leak, and both team- 
ing to “sew” the sleeve in place. 


sleeve was being welded in place. 


“Hot-spots” such as this can usually 
be avoided by proper design, abandon- 
ing slight angular welds in favor of 90 
tie-ins when possible, as that method has 
the least possible metal which does not 
lie in a true and complete cylinder. But, 
as in this instance, where unfavorable 
conditions are encountered, a study of 
the joint and attention to strengthening 
its weaknesses will render serviceable 
many a designer’s mistake or oversight. 





Meet ings 





Chicago 


“Weld Testing and Inspection” is the 
general topic assigned for the meeting 
of the Chicago Section, American Weld- 
ing Society, to be held on Friday night, 
May 22, at 8 p. m., at Mission Hall, 
Armour Institute of Technology, with 
the following subjects and speakers: 
“Determining the Qualities of Fusion- 
Welded Joints,’ by E. R. Fish, viee- 
president, American Welding Society, 
and chief engineer of the boiler division, 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford Conn. “The Im- 
portanee of Reliable Weld Testing,” by 
(. E. Plummer, of Robert W. Hunt Co., 
Chicago, who will discuss tests on ear- 
bon steels and alloy steels, including 
several new methods of making tests. 
“Effeets of Codes and Regulations,” by 
kX. B. MeGuire, general manager, Ham- 
ler Boiler & Tank Co., Chicago. 

The meeting will be preceded by the 
last of a series of lectures on “Metal- 
lurgy as Applied to Welding,” by Jules 
Muller, at 7 p. m., and by the teller’s 
report on the election of officers. A 
dinner will be served at 6 p. m. on the 
same floor of the Mission Building. 

A demonstration of a. ¢. welding of 
24-zauge sheets and larger will be given 
by R. B. Davidson, Chieago branch 
manager of K. O. & Son, and 
RK. MeDonald, of the same company, at 
the Welders Information Center, 741 
West 70th St., on Tuesday, June 2, at 
8 p.m. Also, E. J. Shuler will talk on 
the melting points of electrode slags and 


Lee 
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will demonstrate aluminum welding with 
the are. 

At a meeting of the Western Society 
of Engineers held on May 13 in the En- 
gineering Building, Jonathan Wolfe, 
assistant superintendent of track and 
roadway, Chicago Surface Lines, gave a 
talk on “Track Welding Practices.” 


Dallas 

Among papers of interest to the weld- 
ing field, to be presented at the semi- 
annual meeting of the American Society 
of Mechanical Engineers, to be held at 
Hotel Adolphus, Dallas, Texas, June 15 
to 20, are the following: “The use of the 
X-Ray Testing of Welded Vessels,” by 
H. R. Isenburger, and “The Spraying 
of Molten Metal,” by L. E. Kunkler, 
both of which are scheduled for the 
machine-shop session at 3:15 p. m. on 
Wednesday, June 17. On the following 
morning, at 9:30 a. m., diseussions will 
be held on the ASME-API code and 


corrosion of pipelines. 








Detroit 

An illustrated leeture on the “Story 
of Eleetriec Welding in the Automotive 
Industry,” was given by Otto Dinger, 
of the Dodge Division of Chrysler Mo- 
tor Corp., on Apr. 22, at a joint meeting 
of the Detroit Seetion, American Weld- 
ing Society and the American Institute 
of Electrical Engineers. 





New York City 

Two motion-picture films will be 
shown at the meeting of the New York 
Section, American Welding Society, to 
be held at 8 p.m. on Tuesday evening, 
May 26, in the Engineering Societies 
Building, 33 West 39th St. New officers 
of the Section will also be installed. 

One of the films is a high-speed mo- 
tion picture of the electrie are, which is 
slowed down in reproduction so that the 
action of the are, deposition of the 
metal, and formation of the slag can be 
better visualized. Both the d.e. and a.e. 
are and the atomie-hydrogen are as 
shown, both bare and heavy-coated elec- 
trodes being used. The film is furnished 
by the General Electrie Co. 

The other film is entitled “Heavy 
Machine Cutting With the Oxyacetylene 
Process,” and is furnished by The Linde 
Air Products Co. 


Philadelphia 

An inspection trip to the plant of the 
Edward G. Budd Manufaeturing Co. 
was held on the afternoon of May 18 
by the Philadelphia Seetion, American 
Welding Society, which took the place 
of the regular May meeting. The trip 
was preceded by a luncheon at the En- 
gineers Club. 








San Francisco 

A meeting of the San Franciseo See- 
tion, American Welding Society, was 
held at the Oakland Airport, in Oak- 


land, on Apr. 25. A 


featu was 


interesting talk by A. F. Boonalie, for. 
mer World War ace, who is W Diree 
tor of Technical Instruction at 4, 
Boeing School of Aeronaut On th 
subject “Incidents in Aviation.” fy, 
lowing the dinner session, an inspeetigy 
trip was made through the United 4j, 
Lines and the Boeing Schoo! faeilitig 


at the Oakland Airport, after which ty 
following papers were presented: “De 


sign for Welded Aireraft,” by Wal, 
McGinty; “Aireraft Welding and Con 
struction.” by David Retan; and “Wey 
ing in Aircraft Maintenance,” by H, p 
Brentlinger. Each paper was follows 


by an open diseussion. The business » 
electing and installing new officers fy 
the ensuing year was also completed, 





Welding Fly-Wheel Teeth 


Gets Starter Business 


By R. B. HUTCHISON 

A 10 to 20 job a week business } 
welding flywheel starter teeth is a profi 
able sideline for the Totten Battery ¢ 
Welding Co., 3001 Gillham, Kansas City 
Mo. : 

“Prices are quoted as low as $2 ay 
$2.50 for four and eight teeth,” say 
Ben B. Brown, welder, “but that is used 
for a leader, as you will hardly eve 
find as few as eight teeth out. Ay 
number of teeth over 15 is $3.50, and 
most of them run to that. On four 
there are 25 to 30 teeth out and mw 
sixes I have welded in as many as 45” 


However, the customer is always giver 
the opportunity to count the number of 
teeth needing welding before a job 
done. The number usually surprises bin 
enough that he does not object to th 
higher price. 

“We always remove the starter betor 
going to work, and show tha 
customer Mr. Brown 
“Tt’s a safe bet if the flywheel teet 
chewed up the starter was at fault, a 
in over 90 per cent of the cases we * 


0 


” 
too, continue 


new Bendix springs, shafts or gears, (! 
a commutator-turning job. We cham 
a flat rate of $2.50 on starter repail 
of this kind. 
has to be rewound we charg« 
that.” 

All welding is done from tlie bot! 
and has to be done rapidly, using @ lig! 
toreh. Quarter-ineh cast-iron or sit 
rod is used, according to the matemi 
in the teeth. No grinding is done, # 
preheating is 
welding toreh. 

Open flywheels are easier and ther> 


Of course if the armatur 
extra [il 








accomplished — wit! 


no dirty oil and grease to catel ™ 
according to Mr. Brown. But ™® 
case is the engine or flywheel! pulled. 
When the flywheel housing interfer 
a square of it is eut out with: the wm 
and weldea back 
the teeth is completed. 


in when the work @ 














































Welding News 


in Pictures 


ction 
d Air 
lites 
eh the 


“De. @ (Left) Rising out of the Arizona 

V alter desert is a monument, the epitaph @ (Below) All-welded work- 
Coa, of which is written with the weld- boat, 38 ft. long, with 10-ft. 
Wel ing arc. Hi Jolly was caretaker of 3-in. beam and draft of 4 ft., 
a a camel herd brought to this coun- built by Hans Hansen Weld- 
H. try in 1856. (Photograph courtesy ing Co., Toledo, Ohio, for 
llowed of The Lincoln Electric Co.) their own use. 
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@ (Below) Welding a 
kitchen sink made of En- 
duro stainless steel. 
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t to * Welded construction adds strength and rigidity to this all-welded screening 
ontinued machine for sizing and grading rock and gravel, built by the Consolidated 
teet! Steel Corp., of Los Angeles. 
ault, 
1s we sl 

wi ® (Below) All-welded tanker “Transoil” launched by The Ingalls Iron Works 
Beats; Co. and described on page 42 of last month’s issue. 
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The Power and Magic 
of Calcium Carbide 


in Industry 


Today 


e*e By 


O YOU remember when you at- 

tended the theatre and for the 

very first time in your life saw 
a magician? Fyrom an empty hat he 
pulled a large and miscellaneous assort- 
ment of things ranging from bits of 
colored silk to the proverbial rabbit. 
How you thrilled! How you marvelled 
at the magie of this feat! On the stage, 
such acts of legerdemain are always a 
wow, even though we know them to be 
illusions. Our commercial wizards place 
in suitable equipment bits of lime and 
eoal, waft the wand of electricity and 
draw forth silks, flavors, medicines, 
phonograph records and a multitude of 
other products. These are no illusions. 
These are practical results reaching 
heights no magician can ever hope to 
seale. 


Researchers Seeking Aluminum 
Produce Calcium Carbide 


But—-we are a bit ahead of our story! 
Let’s go back to 44 years ago when, on 
May 2, 1892, Thomas L. Willson and 
J. Turner Morehead, after spending 
many weary months on an experiment 
having to do with the production of 
aluminum, gave the world something en- 
tirely new—the first practical process 
for making ealeium carbide in commer- 
cial quantities. The subsequent devel- 
opment of this process to its present 
high state of efficiency enabled chemists 
and outstanding industrial leaders to 
produce an ever-increasing list of goods 
that daily affect our lives, ease our bur- 
dens, and add immeasurably to our 
physical comforts and pleasures. 


No wonder, then, that we who are af 
filiated with the great carbide and acet- 
ylene industry unhesitatingly and with 
some reverence, place the names of Will- 
son and Morehead at the top of a long 
list comprising this braneh in the chem- 
ical hall of fame. 
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B. F. KUHL 


Shawinigan Products Corp. 


During 1890 Willson was engaged in 
improving eleetric furnaces, and proc- 
esses for the reduction of metals. With 
a view to developing a number of pat- 
ents he had taken out in conneetion with 
this work, he made arrangements with 
Morehead to erect a plant at Spray, 
N. C. Together they proceeded to try 
out Willson’s idea for the production of 
aluminum. This was attempted with 
the use of carbon and aluminum oxide 
—but failed. Reasoning that they could 
obtain better results with the use of me- 
tallie calcium, a stronger reducing agent 
than carbon, they made an attempt to 
produce the calcium by smelting a mix- 
ture of coal tar and lime in their elec- 
trie furnace. This mixture did not pro- 
duce metallic caleium. It yielded eal- 
cium earbide. 

Calcium carbide is a crystalline body, 
hard, brittle and varying in color from 
a grayish black to a dull brick red. If 





crushed while hot, it sometimes shoy, , 


bluish purple irideseence and the er. 
tals have a tendency to be quite lary 
It is non-inflammable, infusib|, nono. 
plosive and unaffected by jars or enn. 
cussion; or by time. If kep' entiny 
dry and not subjected to contaet With 
air, it is an inert and stable body. 
One of the first uses of « ide and 
probably the most universally know) 


in the production of acetylene gas }, 
means of house-lighting and weldino 
generators. These are of two distin 
types. As the names imply, the 
lighting generator is designe: 

duce acetylene under low pressur 
the lighting of homes and f 
purposes. The type known as the \ 
ing generator is principally employed 
the autogenous welding and oxy-acet; 
lene cutting fields. These generatox 
were first constructed so that wate 


would drip on pieces of erushed carhid 
and decompose it with the subsequey 
evolution of acetylene gas. This pr 


ess might be termed dry generation and 
is conducive to producing excessive heat 
Under certain conditions and beyond cor 
tain limits excessive heat is detriments 
in the practical application of the acety 
lene gas. 


Wet Method of Making Acetylene 
Avoids Excess Heat 


The next step was to overcom 
difficulty. When it was learned that car 
bide could be “water jacketed” throug 
feeding from a hopper into a tank 
water—in the proportion of 1 |b. of ea 
bide to one gallon of clean, fresh water 
(thereby dissipating most of this a 
cessive generating heat)—an_ entire) 
new type of generator was born. 5 
today the wet method of generation & 
used almost exclusively for general com 
mercial purposes and _ practically 
acetylene generators are so constructed 





Derived From Coal 
and Lime! 


(From calcium car- 
bide to acetylene gas 
to acetaldehyde to 
vinyl acetate to gelva 
to alvar—runs_ the 
life history of these 
articles !) 
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Testing Gelva Lacquers. 


In the use of carbide with miners’ 
caps and hand-lamps, and by railroad 
and highway construction gangs, where 
a very low speed of generation is re- 
quired and where compactness and mini- 
mum weight of the lamps are a neces- 
sary requirement, the water-to-carbide 
or dry generating method—is still fol- 
lowed. 

Another direct use of calcium carbide 
is in the production of cyanamide; and 
evanamide in turn becomes an agent for 
the production of an increasingly large 
list of chemicals. 

Using lime (calcium) with coke (car- 
bon) and the eleetrie furnace as the 
smelting agency, we have all the ele- 
ments for producing calcium carbide 
(CaC:)—the base for a chemical tree 
whose first and principal fruit is acety- 
lene gas (C:H:). Acetylene combined 
chemically with water produces acetal- 
dehyde. This product combined with 
oxygen yields acetic acid. These might 
properly be termed the tree trunk from 
which the branches sprout in every di- 
rection—with smaller, though no less um- 
portant, branches growing “every which 
way.” 


Pure Acetylene Gas Entirely 
Harmless to Humans 


Acetylene gas is colorless and taste- 
less. In its pure state it has a sweet 
ethereal odor. But in commercial form 
it carries a slightly pungent odor due 
to small percentages of phosphoreted 
and sulphureted hydrogen. In its pure 
state it is without toxie or physiological 
elect and may be inhaled or swallowed 
with impunity. It has been used as an 
anaesthetic. 

Acetylene possesses a higher candle 
power and flame temperature than any 
other commercial gas so far known. It 
will liquefy under a pressure of ap- 
proximately 700 to 750 Ib. to the sq. in. 
at 70 degrees F. The pressure neces- 
sary lor liquefaction varies with the 
lemperature up to 98°, beyond which it 
8 possible to liquefy at any pressure. 
ecause of its endothermic energy, un- 
absorbed acetylene will explode of it- 
“lt if ignited at a pressure somewhat 
i excess of 15 Ib. per sq. in. The dan- 
sts uherent in the transportation of 
Wost gases, are removed in the case of 


acetylene by absorbing the gas in ace- 
tone. This, in turn, is absorbed by the 
cylinder fillers, consisting of some por- 
ous material such as cement, charcoal, 
asbestos, balsa wood or similar sub- 
stances. 

Acetylene gas with the application of 
steam is a direct step in the production 
of acetone. Acetone in turn becomes the 
absorbing agent for acetylene under 
pressure—reference, the acetylene cylin- 
der of today. The production of ace- 
tone from acetylene is mentioned merely 
to show it can be done, but it is not be- 
ing employed to any extent commer- 
cially, because of less expensive produc- 
tion methods now in use. 


Pure Carbon Obtained Directly 
From Acetylene Gas 


Again—working directly from acety- 
lene—the gas is thermally and quanti- 
tatively decomposed into carbon and hy- 
drogen, the carbon being in a partic- 
ularly pure form, and we have a chem- 
ical product known as acetylene black. 
Some of its properties are a close ap- 
proach to graphite; namely, high ab- 
sorption qualities (one gram will ab- 
sorb 20 grams of water and still yield a 
stiff paste), and the ability for high elee- 
trical conductivity. Acetylene black’s 
principal use up to this time has been 
in the dry-cell industry. Due to its high 
electrical conductivity and liquid ab- 
sorption qualities it is replacing wholly, 
or in part, the graphite in dry batteries. 
The high absorption quality enables it 
to hold more electrolyte and thus in- 
creases the capacity of the cell. 
Acetylene black has been successfully 
utilized as a component of rubber in 
high grade automobile tires; as a pig- 
ment in paints and varnishes; and with 
fillers for acetylene cylinders. It is also 
used to some extent in the field of ex- 
plosives. A cartridge is loaded with 
black and into it is poured some liquid 
oxygen which forms an explosive more 
powerful than ordinary powder, or dy- 
namite. Its use for such purposes is 
limited because the cartridges have to be 
prepared more or less locally at the 
point of use, and must be used within 
certain time limits, because the evapora- 


More Uses for 

Acetylene Gas! 

(Alvar, aforemen- 
tioned, can be molded 
into any shape, these 
being but a few of 
the forms it has been 
pressed into.) 


tion of the oxygen affects the explosive 
strength. 

Acetylene gas combined chemically 
with water yields acetaldehyde, and ace- 
taldehyde combined with oxygen will 
produce acetic acid, as has been stated 
before. Through various processes and 
stages, using acetaldehyde as the base, 
aldol, crotonaldehyde, butyraldehyde, 
butyrie acid and the butyl esters are 
formed. These last named, buty] esters, 
enter into the production of flavors, per- 
fumes, ete. 

Originally acetic acid was produced 
by the destructive distillation of hard 
wood along with wood alcohol and char- 
coal. Sinee the process of production 
from acetylene was originated and de- 
veloped, rapid progress has been made. 
At the present time approximately two- 
thirds of the acetic acid consumption in 
this country is supplied with synthetic 
acid; greatly reducing prices and thus 
permitting the use of acetic acid for 
many new purposes. Most important of 
these is the manufacture of cellulose ace- 
tate silk. The romantie development of 
limestone and coal to ladies’ silk stock- 
ings, bathing suits, underwear, curtains, 
ete is a bit of up-to-date magic that 
cannot be improved on. 


Acetic Acid Field Uses Over 200 
Tons of Carbide Daily 


To anyone at all familiar with the 
production of dissolved acetylene it may 
be of interest to know that considerably 
in excess of 200 tons of carbide per day 
is utilized in the production of acetic 
acid on this continent alone. This will 
give some idea of the magnitude of this 
industry. 

Acetaldehyde, if reacted under proper 
conditions with acetie acid, will form 
vinyl acetate. Vinyl acetate is a dou- 
ble-bond compound which polymerizes 
readily to form a series of vinyl acetate 
resins, such as our gelvas, alvars and 
formvars, the uses of which are still 
somewhat in the development stages. 

Gelva possesses, as one of its out- 
standing characteristics, a remarkable 
power of adhesion to porous and non- 
porous surfaces. The strength of the 


bond on a straight pull, where various 
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Calcium Carbide Gum! 


(Let the chicle industry beware. It may be 
gassed by acetylene.) 


polished metals and glass were bonded 
without pressure, lias been found to be 
over a ton per sq. in. Bonds have actu- 
ally been made so strong that conchoidal 
pleces were pulled out of plate glass 
without breaking the bond to a metal 
plug. ‘This extraordinary power of ad- 
hesion has made gelva a useful adhesive 
in assembling safety glass laminations. 


Gelva Has Uses Ranging From 
Paint to Chewing Gum 


Gelva is also an excellent vehicle for 
aluminum, copper and bronze pigments, 
because it does not cause them to dis- 
color on standing. Its freedom from 
color and-+absence of discoloration in 
sunlight gives a much truer metallic 
color than is possible with the usual ve- 
hicles. It is very satisfactory in use 
as a priming coat on metals; in the pro- 
duction of lacquers, and as an impreg- 
nating agent for light-weight paper to 
increase its strength and to render it 
transparent, grease-proof and water re- 
sistant. Gelva may be dispersed in the 
form of a stable emulsion capable of al- 
most infinite dilution, and in this form 
offers interesting possibilities for the 
impregnation of textiles in the manufac- 
ture of unerushable velvets, starchless 
linens and curtains, fused type collars, 
ete. It has Leen successfully used in 
the bonding of leather, felt, cambrie, 
wood, porcelain, metals, plastics, cello- 
phane, kodapak, sylphrap, plyofilm, me- 
tallic foils, mica, stone, ete. 
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Among some of its very out-of-the- 
ordinary uses has been its substitution 
for chicle in the production of an exeel- 
lent chewing gum. 

Formvar is a product of gelva, in 
which a percentage of acetates have been 
replaced with formaldehyde. Its uses 
are still in an experimental stage of 
development. 


Alvar, Product of Gelva, Works 
Up Into Moulded Articles 


Alvar is similar, except that a_per- 
centage of the acetate groups in gelva 
has been replaced with acetaldehyde. 
Alvar gives a more viscous solution, has 
a higher softening temperature, and is 
harder and tougher than the gelva from 
which it is made. It is employed large- 
ly in thermo-plastie molding, with a 
wide range of possibilities in that field. 
Articles so produced possess great me- 
chanical strength and flexibility, high di- 
electrie strength and a hard surface 
which is unaffected by aging, or direct 
sunlight. Buttons, poker chips, foun- 
tain-pen tubes, combs, toilet articles, 
bracelets, serew tops for bottles, panels 
for radio cabinets, transcription records 
for use in radio broadeasts, fancy boxes 
and novelties of all kinds, comprise a 
partial list of articles so far produced. 

Note some of the startling peculiari- 
ties born at various stages during the 
development processes and the rearing 
of these calcium carbide children. In 
the manufacturing plant, repair shop, 
and so on the value of acetylene in a 
large measure depends greatly on its be- 
ing kept under control when in com- 
pressed form in eylinders. The acety- 
lene cylinder is very essential as a mode 
for transportation and providing the 
portability so necessary in a great num- 
ber of instances where apparatus must 
be moved from point to point, also 
where it is not possible to pipe acety- 
lene from a generator to the point of 
consumption. 


To promote these safety 
to permit the loading of t 
with the maximum amount 
possible under pressure, at 
time avoiding liquefaction, 
tain conditions, it is necess; 
ness the acetylene by mean 
sorbing agent—in this eas 
Acetone, first obtained fron 
in turn becomes the medium 
for the very substance resp 
its own existence. We hav 
strange case of the derivativ: 
possible to control and utili: 
fixed condition, its progenit: 

From acetaldehyde is obt: 
acid, and once more we use 
to work on its immediate 
substance, when acetic acid 
with acetaldehyde to pro 
acetate. 


Take Acetylene From Carbide— 


Excellent Lime Left! 


After yielding up its acet 


caleium earbide, through its res 
possesses many useful qualities 


residue is really a very gov 
hydrated lime of exeeptiona 
which makes an exeellent whit 


indoor and outdoor applicatio: 
uable, inexpensive and efficient 


stitute for the lime content 
mixtures, plaster, stueco and 


It has been approved and permitte 


the building codes of some of 


cities for these purposes. It 


used successfully in spraying 


viene 


lue, st 


race 


Was 


insecticides, disinfectants, in thi 


tion of soil acidity and as a prese! 


for fence posts, ete. Also it 


i 


used for cleaning and polishing 


metal parts on machinery, 


ranges, water faucets, tinware, 


ware, ete., ete. 


It is rather sad to relate t 


tues and possibilities of carbide resi 


or “earbide sludge,” as it is 





called—are not fully appreciated, 





Buttons & Bottle 
Stoppers. 
(Also poker chips, 
ash trays and a dozen 
other articles, all de- 
scended from calcium 


carbide. ) 
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Acetylene Goes on 
the Air. 


(And it 
walked 


also gets 
Radio 

records and 
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shoes 
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reacted 
vin) 
s usually thrown away by the oper- 
“a rs and owners of generators when 
cleaning or reeharging the machines. 
ne pn Carbide manufacturers can readily sup- 
he i ly detailed information to aid in its 
Carbi zation and to inerease its value. 
rade \ll this has been made possible with 
fine jess calcium carbide. Today the oxyacety- 
vash for lene industry of which earbide is a basic 
is Val- part, ranks eighth in the capital strue- 
Sas res of domestic industries. It still 
mortar eTOWS al (dl g2TOows. 
oneret 
neers Carbide a Product of Great 


ir larger Potential Power 


is being 


Have we appreciated the potential 
lutions, power contained in that bit of lime- 
> COFTE: stone; that bit of coal or coke, plus the 
servalive electric energy which has given us eal- 
is being cum carbide? Nothing colorful to look 
- brig it, is earbide. In faet it is a very drab- 
— looking, inert material. And yet it is 
y the principal ingredient in the erucible 

trom which our wizards and dreamers 
the vir chemists, scientists and engineers 
> residue withdraw so abundantly many blessings 
ommon touching our every-day lives. From an 


ted, and lustrument of construction and destrue- 


} 


_—— tion, to the delicate heights of perfumes 


and medicines, acetylene from calcium 
carbide plays its part, and does it ex- 
ceedingly well. 

Having had the privilege of being as- 
sociated with this industry for 17 years, 
the period covering the most rapid part 
of the developments cited, my hope is to 
continue and see still more startling re- 
sults. Unquestionably the surfaces have 
lardly been scratched. 

Ther has been much romance and 
magic in our industry in the past, and 
ueh more is still in the future. Who 
knows y enee will appear another Will- 





Son 


» another Morehead, to add still fur- 
Mer to the glory of achievement through 
the mediums springing from two natu- 
ral materials limestone and coal elee- 
neally combined—which is ealeium ear 


? 


} 
vide 





American Soc. for Metals 
Holds Two-Day Meet 


The Pittsburgh chapter of the Amer- 
ican Society for Metals in conjunction 
with other chapters from Pennsylvania 
and New York, held a two-day conterence 
at the Pennsylvania State College, State 
College, Pa., May 1 and 2. The School 
of Mineral Industries, of which Dean Ed- 
ward Steidle is the head, acted as host. 

Among the speakers were Edgar C. 
Bain, assistant viee president of the 
United States Steel Corp., who is also 
vice president of the society, and V. N. 
Krivobok of Carnegie-Illinois Steel 
Corp., Pittsburgh. 





Large Wheel Form Press Is 
Built Up by Welding 


The building up of the worn edges 
of a large wheel form press used in the 
manufacture of “briquettes,” a domestic 
heating commodity used in southern 
California, is shown in the aecompany- 
ing photograph. The work is being done 
by electrie process, the cup-shaped edges 
being built up to the required height 
and to conform with the necessary con- 
tour of the form. 

This job saved the owners several hun- 
dred 
new 


dollars, as otherwise an entirely 


press unit would have had to be 








Price of New 


Press Saved. 
(Worn edges of cup-like depressions were built 
up by are welding, after which the surface was 
machined.) 


purchased. After welding up the edges, 
the entire wheel surface was machined 
smooth, and a special machine eut the 
inner surface of each cup to its required 
depth. This job was handled reeently 
in a Los Angeles job welding shop. 





I.C.C. Grants Construction 
of Fusion-Welded Tanks 


Authority to construct a certain num- 
ber of tank-ear tanks for certain speci- 
fied by the fusion-welding 
process, has been granted by the Inter- 
state Commeree Commission to several 
petitioners, according to the Compressed 
Gas Bulletin, of the Compressed Gas 
Manufacturers Association. The 
cision, dated Apr. 15, pertains to 15 
tank-ear tanks to be constructed for 
experimental service, by the Union 
Tank Car Co., and grants the same 
company privilege to use in experi- 
mental service 10 tank-ear tanks already 
constructed; also one tank-ear tank of 
nitrie-acid-resistant metal, for experi- 
imental service, by E. I. du_ Pont 
de Nemours & Co.; and tank ears not 
exceeding 25 in number, for experimen- 
tal service, by the Phillips Petroleum 
Company. 

In the cases of the Union 
Co. 
cision is a 


purposes, 


de- 


Tank Car 
and the duPont company, the de- 
result of a reconsideration 
of the applications of these firms, whose 
petitions for the construction of tanks 
by fusion welding were denied by the 
Commission in a previous decision dated 
Nov. 13, 1935. 





Railroad Starts Construction 
of Welded Rolling Stock 


A large program in the construction 
of welded passenger and freight cars is 
being undertaken by the Chieago, Mil- 
waukee, St. Paul & Pacifie Railroad at 
its Milwaukee shops. The construction, 
in which a great deal of low-alloy, high- 
strength steel will be used, entails 37 
passenger cars, comprising six different 
types, and 1,500 freight cars, consisting 
of 500 coal gondolas and 1,000 automo- 
bile ears. The program, which also in- 
cludes a new stream-lined steam passen- 
ger locomotive, to be built by the Ameri- 
ean Locomotive Co., involves an expen- 
diture of $4,800,000 and is expected to 
furnish work to 850 men for eleven 
months. 





While an uneovered 6-in. flange in a 
steam line wastes from 1 to 2 tons of 
coal a year, it is considered good prac- 
tice to leave the flanges bare and permit 
the waste to eontinue, because of the 
expense of removing and replacing in 
sulation when bolts have to 
or gaskets replaced. In a welded steam 
line such waste is eliminated, because 
joints never leak and ean be perma- 
nently insulated. 


be drawn 
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Design and Construction of 


Gears and Gear Cases 
Employing Cast and Rolled 


Steel Assembled by Welding... 





Paper presented before the annual meeting of American Gear 


Manufacturers’ Association, 


Philadelphia, Pa., 


April 21, 


1936 





e*s By EVERETT CHAPMAN, 


Vice President, Lukenweld, Inc. 


OLLED steel plate, in conjune- 

tion with steel castings, is the 

most equitable combination of 
materials for the designer. Steel, of 
course, is the most rigid material avail- 
able, and nothing ean be gained by con- 
sideration of other materials of con- 
struction from the standpoint of rigid- 
ity. The creation of a suitable stiff con- 
struction lies entirely in the ability of 
the designer to apportion and distribute 
his various sections. 

With alloy steels, the modulus of elas- 
ticity is the same as that of the mild 
steels, and the stresses for adequate 
rigidity are generally so low that the 
superior yield point of the alloy steels 
means nothing. 

The proper steels for welding are 
those with a very low carbon content. 
To be more general, the proper stee:s 


Fig. 1. Butted Joint Welded on Only 


One Side. 


(High concentration of stresses occurs at the 
unfused root of the weld, and the discontinuity 
may readily be propagated through the weld in 
the form of a crack.) 


are those in which the alloy content, 
including carbon, is such that the air- 
hardening properties are minimized. 
This fact is of importance from two 
standpoints: first of all, metallurgical 
damage is very severe in the more 


Fig. 2. Photoelastic Specimen Illustrating 
Concentrations of Stresses in a Doub; 
Fillet Weld. 

(The thicker section can be considered as re, 
resenting the rim of a gear, and the thinner 
tion as representing the web. By welding cp, 
pletely through the web, the crack would 
eliminated, and the unit stresses would by 
uniform.) 


hardenable steels when they are weldei 
which generally shows up as shop 
ble in the form of eracks; and secon) 
the hardened zones constitute a nuisany 
when later the case is machined and 
planing or milling tool constantly 
counters hard areas. 


tyy 


In welding, the steel is subjested | 
extreme temperature gradients, not 
by the welding process itself, but ak 
by the flame-cutting process. Whe 
either cutting or welding steel, a | 
ized area of very high temperature 
created. The cold body of the para 
metal then acts as a heat sink and tk 
zones adjacent to the region of 
temperature are severely quenched 

Welded structures should be 
treated afterward to eliminate even t) 
shghtly damaged zones, and to redu 


Fig. 3. Single-Reduction Unit Built Integral With the Oil Pan. 
(In this design torsional stiffness has been considered. The case ismade of two spun tank heads of steel plate, inside of which is a 
semi-spherical plate which supports the bearing on two points. Thebearings themselves are made of cast steel, since there are oi 
passages involved. The view on the right shows the pinion bearing asa casting supported by bent plate box sections.) 
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Mpughly stress-relieve. 


Fig. 4. Lower Half of Single-Reduction Turbine Marine Unit. 
(The thrust block is a steel casting with welded plate assemblies attached to the adjacent sections. 


This thrust 


block was cast because the requirements of the enclosed Kingsbury bearing were such 


hat the slipper pads thrust against very heavy shoulders. The casting was the more economical way 
to produce this part. Making solid, sound welds in 2- and 8-in. sections is feasible but costly where 


he parts are light.) 


minimum the locked-up 
which are always 
A prolonged soak at 1200° F. 
s satisfactory. At this temperature, 
teel has a yield point in the neighbor- 
hood of 4000 Ib. per sq. in.; and hence 
at 1200° F. given a proper time for 
soaking, the residual stresses in the 
tructure will be of the order of mag- 
nitude of 4000 lb. per sq. in. Stresses 
bf this order when relieved by machin- 
ng do not distort the structure to a 
measurable extent. While 1200° F. is 
bot a re-erystallizing temperature, it is 

tempering temperature for the 
hardened constituents usually found in 
steel. 


utter 


stresses 


Another point of importance in the 
eat treatment of welded structures is 
he length of time necessary to thor- 
The usual metal- 
irgical criterion is one hour per inch 
ft maximum thickness. This is not suf- 
icient for stress-relief. One hour per 


i @ 


inch of thickness is the time necessary 
to raise the interior of a piece up to 
the desired temperature to produce the 
required metallurgical phase changes. 

However, the phenomenon of stress 
relief is that of allowing the steel to 
“ereep” (like tar) at elevated tempera- 
tures, and this is a function of the 
length of time at the stress-relieving 
temperature. It is necessary, for ade- 
quate stress-relief, to increase the time 
that the piece is in the furnace at 
1200° F. Pieces should be allowed to 
furnace cool to at least 250° F. and 
should be so protected in the furnace 
that differential temperature gradients 
are not produced as the piece is being 
heated up. 

Another point to be considered in 
choice of steels for welded structures is 
that of cleanliness. The characteristic 
of a “killed” steel is that segregation, 
such as occurs in the “rimming”’ steels, 
is minimized. The residual impurities 


Welded Assembly of Pressed and Spun Shapes and 


. Castings to Form a Gear Case of Great Rigidity. 


case, another view of which is shown on the cover of this 
ts the turbine, the first reduction, the large bull gear and a 
coupling, all of which are coupled in parallel with an existing 
hg-engine, installation. This unit has been at sea for several 
the performance has been satisfactory. 
ide must be thoroughly annealed, else in machining it will creep, 
‘ squirm like a live thing. What is more important, it may 
ine in service, even if the manufacturer is sufficiently 
master it during the machining operation.) 


gear 


of | 


A structure of this 


are distributed throughout the main 
body of the ingot as finely divided par- 
ticles. Its properties in all directions 
are substantially the same, while the 
“rimming” steels have marked differ- 
ences in properties, depending on the 
directions considered. “Killed” steel is 
the most suitable material for welded 
structures that are to be extensively 
machined. 


Most gear-ease designs benefit by the 
inelusion of castings in parts of the de- 
sign where complexity legislates against 
a sound welding job. A bearing with 
complicated oil labyrinths and multiple 
shoulders as a easting is decidedly satis- 
factory. Low-carbon, electric-furnace 
castings are thoroughly weldable and no 
trouble will be experienced in their use. 


Castings for Welded Structures 
Should Have Low Carbon Content 


The main precaution in the use of 
castings in a welded structure is to keep 
the earbon below 0.20%, and preferably 
around 0.15%. True enough, steels of 
higher carbon content can be welded, 
but the utmost ease of fabrication and 
therefore the highest predictability is 
accomplished when the carbon is set at 
the limit that has been specified. 


The foundry prefers a higher carbon 
content beeause the steel runs easier, 
but this should be saerificed to the re- 
quirements of the welding operation. 
The quenching action of thick sections 
is as important in castings as it is in 
rolled plate, and the non-weldability of 
certain castings hinges on this point. 

The only other precaution, outside of 
the limitation of carbon content, is that 
the joints to be welded should be thor- 
oughly eleaned down to bright metal. 
Foundry sand may be found embedded 


Fig. 6. Double-Reduction Gear Used in Dredging Service. 


(This is a component structure consisting of cast bearings and rolled 
stock bent to form. The lightening holes in the sides of the bent pieces 
are not so much to reduce weight as they are to furnish accessibility to 
the back side of what otherwise might be one-sided welds. While it is 
true that the working stresses in a gear case must be of a low order of 
magnitude in order to produce the requisite rigidity, it does not take 
much of a vibrating or recurring load to propagate a crack through a 
weld which starts at an unfused root. The type of cracks which exist 
around welded joints is most severe.) 
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UNITED 


in the surface of the easting, and foun- 


dry sand is a fertile souree of porosity 


in the finished weld. 


Harder Steels on Rims Reduce 
Wear of Gear Teeth 


A third type of material that is use- 
ful in a welded gear-reduetion unit is 
those somewhat harder steels employed 
in the rims of the gears to reduce wear. 
It is debatable whether the hardness of 
the rim as it affeets wear resistance 
should be subordinated to uniformity as 
it affeets uniform machining whieh in 
turn promotes accurate tooth profile. 
However, in those eases where a medium 
wear-resisting steel is desired, our com- 
pany has used 0.30% earbon steel with 
a manganese content of around 1.30%, 
having a Brinell hardness of 160. This 


is a tough steel. It has been supplied, 








Fig. 7. Pinion 

Stand Made From 

Plates With Cast 
End Bearings. 


(The sections re- 
quired for the support 
of the bearing were 
so thick that it was 
uneconomical to cut 
them out of a plate. 


more pertinent is the 
fact that 20-in. slabs 
are not easily avail- 
able for the purpose 
of cutting out a small 
bearing. ) 


in several installations, and our experi- 


ence is that this steel is at least worth 
the trouble which it entails. 

The welding of such a steel, which 
will be reeognized as extremely air- 


hardenable, is accompanied by a great 
deal of hazard, especially in gears. The 
trouble is due to this: A gear rim or a 
band of steel is extremely rigid under 
the action of a system of radial tensile 
forces. Radial tensile forces are exactly 
what the contracting weld metal sets up 
when the web is welded to the rim. The 
rim, being extremely rigid under this 
loading, cannot deform and the result 
is that welding a web into a rim is a 
hazardous procedure. Many eracks ean 
occur during the process. The procedure 
which seems to prevent the most trou- 
ble in welding such a steel is to have 
the rim and the adjacent steel quite hot, 


Fig. 


results in 


(The 
are on the inside of 
rigidity 
supported by a bent 
to the 


built-in 


preferably around 300 
is more important, to remo 
rips before they ean oceur. 


Poorly Executed Welds Pro 
Built-In Cracks 


This brings up a_ second 
point in the design of 
Unless properly executed, a y 
presents one of the most abru 


8. Worm-Reducer 
Single Walls. 


frame is 
to the 


foundation. ) 


strengthened w 


the case 


foundation 


section 


F. 


wel 


It is perfectly feasi- 

ble to cut bearing of contour ever created. Pro} 
blocks out of thick o. * . ine 

plates up to 20 in., it is one of the best. The s 
a vance lies ‘in the faet that poor ex 

of material is rather the design and fabrication of the 
expensive, and even ° 


eracks “ 


Housing 


and tri 
The 


whict 


1uce 





With 





Fig. 9. A Welded Case of This Type Is Much Lighter Than 
an Equivalent Casting. 


(The intricacies of the various contours would call for much greater 
This is a double worm reduction with 


wall thickness in a cast product. 
a vertical worm on the first reduction.) 
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Fig. 10. Turbine Gear-Reduction Unit With 
Singly Supported Bearing. 
through the 


(The bolting bosses run 


completely 


top of the 


that the bolts can be kept on the center line of the bearing it 


expensive. In the 
integral with the gear case.) 


is a possible construction, although in 
design shown, 


the 


general it 
mount 


will 
for the 


be fou 


turbir 


Centrally Bolted, 
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matical exactness far supersedes any- 
thing that one could produce by any 
other means. 

An elementary and quite common case 
of a poorly conceived welded joint is 
One think of a 
finished welded joint not as three pieces 
of metal, but as one piece of metal. The 
distinguishing point is that the modulus 


shown in Fig. 1. must 


of elasticity is exactly the same from 
point to point and therefore the stress 
distribution is determined only by the 
resultant contour. Fig. 1 shows what re- 


sults when two plates are butted to- 
gether with a small bevel on one side 
and weld metal is deposited in the 


groove. The fusion is perfect, as far 
as it has gone, and the weld metal is 
perfect, but there remains the unfused 
root. This unfused root is not the june- 
tion between two pieces of steel but is 
a severe mathematieally sharp erack in 
one of The 
stress concentration produced by such a 
contour is high in magnitude. The loeal 
the ten times the 
average stress, and the contracting cool- 
ing weld metal of this 


joint may serve to propagate this rip 


continuous piece steel. 


stresses at root are 


on either side 
through the weld which has just been 


deposits d. 





In service, a vibrating load 





or a constantly recurring load may eas- 







ily propagate a fatigue crack out 
through the weld. 
A double fillet weld can be just as 








Fig. 11. A Gear 
Case of Very Light 
Construction. 

(This is typical of 
the sections that can 
be easily produced in 
welded steel. This type 
of gear case has found 
a wide use in marine 
auxiliaries. ) 


certain conditions of load- 
The stress coneentration, due to 
internal erack, is ex- 

Fig. 2 photo- 


distribution of 


bad under 
ing. 
the 


tremely 


resultant 


severe. shows, 


the stress 


elastically, 





the contracting weld metal of the fillet. 
and the symmetrical distribution in a 
cirele, the system of stresses which are 
created load the weld as shown in this 
photograph. As the weld is completed, 
the stresses become greater and greater. 
The stress multiplies at the root. The 
parent metal has been damaged because 
of its analysis: 0.30% earbon and 
1.40% manganese. It is exceptional that 
such a configuration ean be welded cold 
in the shop. 


Keeping Piece Hot While Welding 
Slows Quenching Action 


The solution is to keep the piece hot 
throughout the welding operation to 
slow down the quenching action of the 
cold parent metal. The resultant stress 
becomes more of a compressive stress 
when the piece cools off. The other 
major preeaution is to remove the root 
erack on the inside of the two fillets by 





Fig. 12. A Long, Narrow Gear Case Like the One Shown Presents Problems of Tor- 


sional Stiffness. a. 
(Either half of the case in itself constitutes a rather flimsy torsional member, and it is necessary 


that the top and bottom half be united by 


might be effected.) 

The bakelite 
specimen has been cut to simulate the 
double fillet The 
load has been axially applied. The weld 


around such a eontour. 


contours of a weld. 
looks perfeet from the outside, but there 
is a crack on the inside where the welds 
did not meet. 

Consider the thicker piece of metal 
as the rim of a gear, and the thinner 


piece as representing the web. Due to 






































Fig. 13. Combined 
Bed and Gear 
Drive for a Flying 
Shear. 

this 


(In construc- 


























tion, weight was no 
object, and the bear- 
ing supports are sim- 
ply formed from thick 
flame-cut slabs with 
































sufficient bosses on 
the outside to produce 
the required length of 
bearing seat. Such a 
construction is very 























rigid and has _ been 
found to be quite eco- 
nomical in welded 
steel construction. ) 

















fitted 


bolts in order that adequate shear transmision 


welding completely through from one 
side, chipping out the far side, and com- 
pleting the weld. Around such a solid 
piece of metal there can exist no stress 
concentration. 


Let us consider the sum of two of 
these effeets oceurring at the same 
place. The stress concentration at the 


root invariably oceurs where the weld 
stops, and the metallurgical damage to 
the parent metal oceurs at the 
place. The metal at this point is in no 
condition to deform plastically to re- 
arrange the stresses, and at exactly this 


same 


point the stresses are multiphed  tre- 
mendously by the presence of the un- 
fused root. Where ductility is mostly 
needed, there is none. 


The design aspeet of gear units is 
mr tn] 


paramount and = separate from the 
method of fabrication. The prime 
requisite of the design of a gear re- 


duction unit is to produce suflicient 
rigidity to maintain uniform tooth con- 
The prevention of objectionable 
noises is another design objective. The 
required rigidity in a gear case is gen- 


tact. 
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erally of two types: an overall torsional 
rigidity, and sufficient local rigidity 
underneath the bearing seats to prevent 
defleetions of the shaft. 

In the creation of torsional rigidity, 
care must be taken to use closed sec- 
tions. In general, since gear cases are 
split through the center lines of the 
shafts, preservation of the torsional 
characteristics of the resulting open 
boxes hinges on the liberal use of fitted 
bolts in the flanges. If bearing caps 
are used with a light cover, they should 
he doweled in sufficiently well to pro- 
duce the shear transmission necessary 
for torsional stiffness. Figs. 3 to 13 
illustrate gear cases employing various 
designs and constructions, fitted to meet 
the particular needs of each case. 


Single Bearing Often Should Have 
More Than One Wall Support 


Most of the constructions illustrated 
are of the double-walled type, or the 
bearings themselves are supported by a 
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Fig. 16. Deflection Curves of Spoked Gear and Conical-Web 


Gear. 
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Fig. 14. Large 
Blank Gear for 
Punch-Press Drive. 


(The rim is formed 
of a rolled steel mem- 
ber, and the web is 
fitted and reinforced 
with hollow bent box 
sections.) 


Fig. 15. Welded 


Joint in Gear Rim. 


(The weld meta! is 
kept below the pitch 
line of the teeth since 
it is a softer and 
more ductile material 
than the metal of the 
rim itself.) 


double wall which in turn goes to the 
foundation. It is held essential that 
more than one wall should support a 
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single bearing. Ribs in genera] 
feasible and may afford a pr 
appearance, but the only function + 
a rib ean possibly perform 
goes to the foundation—is to trangs, 
the bending moment from thie pic, 
which it supports to a point wher 

vanishes into the supporting plate, 4, 
such they are rather a delusion, 1), 
point is brought out by the desien show 
in Fig. 9. 

Fig. 14 shows a large gear for 
punch-press drive, in which the rin : 
formed of a rolled member. A web is 
fitted which is reinforced by the holloy 
bent box sections. 


Weld Metal in the Joint Should 
Be Below Pitch Line of Teeth 


It has been found necessary to kee) 
the weld metal in the joint below th 
pitch line of the teeth. Weld metal, x 
deposited in a properly protected ar 
is a very soft, ductile material and doe 
not possess a high degree of wear » 


sistance. Neither will it withstand { 
rolling, peening action of engaging 


teeth as well as does the 0.30% -cearho 





1.40%-manganese steel which has bet 
suggested. 

In making these rims, therefore, ¢! 
rim is bevelled from the 


point which comes just above the ro! 
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of the teeth which will subsequently be 
cut. This bevel is then welded com- 
pletely. The erack which exists on the 
outside due to the unfused root is left 


in the rim. This gives the manufacturer 
an index to the proper place to start 
cutting his first tooth. This procedure 
results in a complete homogeneity of the 
material in every tooth in the rim. Fyrg. 
{5 illustrates this method. This scheme 
has been extended to herringbone gears, 
requiring a double angle flame-cut. 


Spokes Running Past Pinions 
May Cause Gear Noises 


Prevention of noises in gear sets re- 
volves about the following point: The 
whole body, or any part of it, has na- 
tural frequencies and may be excited at 
that natural frequency by a forcing fre- 
quency in tune with it. Forcing fre- 
quencies can come from many sources, 
and they must not find any sympathy 
at any point. An example of this oc- 
curred when a welded steel gear in a 
rubber mill drive was found to sing and 
vibrate rather badly. It was in a multiple 
train of gears. Further down the train 
was a gear with cast teeth. It was found 
that the frequency at which the welded 
steel gear vibrated was a multiple of the 
number of teeth on the cast gear. The 
web was located as the offending member. 
By cutting larger holes in the web the 
noise was completely stopped, since this 
raised the natural period of the vibrat- 
ing portion of the web above the ex- 
citing frequency of the cast teeth. 

Another source of noise in large gears 
is the effect caused by the spokes run- 
uing past the pinion. A spoked gear has 
a disymmetrical rigidity from point to 
point on the rim. The varying defleec- 
tious cause a rumble. 


Gear Webs of Conical Shape 
Show Advantages 


A new type of gear employing con- 
ical webs has homogeneous rigidity from 
point to point. As each point goes past 
the pinion, and is successively loaded by 
the pinion tooth pressure, the deflec- 
tion of the rim is kept uniform. This 
is a large factor in the elimination of 
perlodic groans. 

Small steel models of both a spoked 
gear and a conical-web gear were made. 
They were supported at the hub and 
a load was applied at increments 
around the rim. Fig. 16 shows the type 
ul gears employed, together with the 
deflection characteristics of the two 
types. The curves were ‘taken for two 
loads — 221 and 720 lb.—and the re- 
sultant distortions of the rim in the dise 
and spider types were plotted as ordi- 


nates. ‘he dise construction has a uni-| 


form deflection from point to point 
around the periphery, while the spider 
‘onstruction has a variation in deflection 
ot some 100%. 





When the webs are formed as cones, 
several other advantages accrue. In 
welding, the radial tensile stresses which 
are set up can do nothing but move the 
hub axially backwards and forwards. 
The structure is not stiff for this type 
of loading, especially when only one 
cone is in place. After the second cone 
is in place the structure of course is 
thoroughly tied, and its resistance to 
axial loads such as might occur in a 
helical gear is great. 

Fig. 17 shows the elastic deflection 
characteristics under an axial load and 
affords a comparison between the spider 
and dise construction. For an equiva- 
lent amount of material, the dise con- 
struction has, roughly, 78% of the axial 
deflection of the spider construction. 

The art of welding two pieces of steel 
into one is gradually becoming a science. 
The principals are well known. The 
greatest unexplored field today is the 
design possibilities that are inherent in 
this fabricating method. The possibili- 
ties are unlimited and the material is 
homogeneous. 





Issues Specifications on 
Bridge Welding 


“Specifications for Design, Construc- 
tion, Alteration and Repair of Highway 
and Railway Bridges by Fusion Weld- 
ing” is the title of the American Weld- 
ing Society’s first specification for bridge 
welding. 

There has been, hitherto, an increasing 
use in the United States of the welding 
process in the construction of new and, 
more especially, the repair or strength- 
ening of old bridges. This work has 
been very largely under the supervision 
of competent welding engineers and 
contractors definitely interested in the 
application and promotion of welding 
in bridge construction and repair. It 
may be anticipated that, with the issu- 
ance of standard specifications in this 
field, there will be a more widespread 
employment of the process. 

The committee who drew up this spee- 
ification accordingly feels that, while a 
specification cannot and should not be a 
textbook, it is highly desirable to sup- 
plement the mandatory clauses with 
informatory and cautionary material. 

The personnel of this committee com- 
prised men whose activities had been 
ussociated with welding in all of its 
diversified branches, including the con- 
struction of highway and_ railway 
bridges, and who represent the mem- 
bership of various national engineering 
societies. 

The further need of progressive re- 
search is clearly recognized, and, as an 
aid to that end, it is felt that this speci- 
fication should be promptly put to the 
test of actual use. 

The specification comprises 66 pages, 


19 illustrations and is bound in a blue 
cover. Copies are available at $1.00 each 
from the American Welding Society, 33 
West 39th St., New York, N. Y. 


Flooded Areas Make 
Swift Come-Back 


Business men of the nation have mar- 
veled at the rapid and remarkable come- 
back which the great industrial firms in 
the flood-devastated areas of Pittsburgh, 
Wheeling and Johnstown have made. 
Some idea of the immense havoe wrought 
by this major catastrophe came to light 
recently when Dun and Bradstreet re- 
leased statisties, collected through their 
agency, which showed that the flood en- 
tailed losses upon 3,044 firms in the 
stricken area. 

There was nothing left for the indus- 
trial giants in the Pittsburgh district to 
do but to say “the show must go on”; 
and today, throughout the flooded area, 
there are scarcely any signs whatever of 
the disastrous calamity which caused 
more than two hundred million dollars 
in property losses. 

Practically all the large fabricators 
of welded equipment, and most of the 
smaller ones, have resumed normal faec- 
tory operations. These inelude such 
large units as the various subsidiaries 
of the United States Steel Corp., Jones 
& Laughlin Steel Corp., Bethlehem Steel 
Corp., Dravo Contracting Co., Westing- 
house Electric & Manufacturing Co., 
Wheeling Steel Corp., and the Treadwell 
Construction Co. 

As a direct result of the flood, there 
has been an urgent demand for all types 
of materials and supplies, including 
welding equipment. The flood caused 
considerable damage to underground 
pipelines, sewers, conduit lines and other 
sub-surface structures, with the result 
that the glow of the welder’s are or 
toreh was a common sight on the main 
traffie arteries and in industrial plants. 

Manufacturers of electric equipment 
have had to meet an unprecedented de- 
mand for all types of materials, and the 
old maxim “every cloud has its silver 
lining,’ has come true so far as this 
great industrial center is concerned. 








Welded Hulls for Boats 
at Elizabeth, Pa. 

The Pittsburgh Coal Company. has 
started repairs to the steamer Ranger at 
the company’s marine ways at Elizabeth, 
Pa. 

The repairs, which are confined chiefly 
to the operating machinery, also include 
an all-welded steel hull for this boat, 
which was delivered May 1. The repairs 
are to be completed about the first of 
August. ‘ 

A welded steel hull is also being buil 
for the steamer Cruiser of the same com- 
pany. 
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DESIGN of WELDED STEEL STRUCTURES 


Having COMPOSITE PROPERTIES . . . 


Paper read before meeting of American Welding Society, Pittburgh, Pa., May 15, 1936. 


NY designer of machinery and 

equipment can design for welded 

steel construction, if he has a 

list of standard welds and information 

on the kind and amount of loading each 
will carry. 

The design problems of saving money 
with welded steel are problems of cutting 
and forming available steel, rather than 
problems of welding. There are cer- 
tainly not less than 400 machinery and 
equipment designers in the Pittsburgh 
and Youngstown districts who design in 
welded-steel construction with the same 
freedom that they design in castings. 

Many of the heated arguments be- 
tween advocates of steel castings and 
welded have been settled in the 
time-honored way. The proponents of 
welded steel are using more steel cast- 
ings, and the steel-casting enthusiasts 
find themselves using more welded steel. 
Human nature seems to work thus. 


steel 


“Means of Repair” Was Primary 
Concept of Welding 

The primary conception of welding is 
that it is a method of repairing some- 


thing that has been badly worn or 
broken. 
A second conception is that of a 


means of manufacturing an assembly of 
metal parts into some useful product. 

A third, and possibly the latest, con- 
ception of welding is that of building 
continuous metal structure in which the 
metal at any loeation is of such physical 
properties as to just meet the service 
requirement at that point. 

This last idea seems likely to do more 
things to our traditional methods of 
making and using steel than anything 
that has happened in metal-working in 
a long time. 

For thirty years, the steel mills have 
been trying to make steel uniform in 
chemical analysis and physical proper- 
ties. The new concept is likely to make 
these mills spend the next thirty years 
trying to keep from making steel uni- 
form. 

Let me illustrate this point by refer- 
ring to bath tubs such as are found in 
a large modern hotel. They are made of 
porcelain—baked mud, if you please. 
Elaborate ones weigh 800 to 1,000 Ib. 
and are relatively expensive. The steel 
structure of the building has to be made 
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heavy enough to support one in every 
room. The same general proportions 
hold for toilets, lavatories, radiators, 
marble floors, ete. 

Now the main reason why these fix- 
tures are made of materials other than 
steel is that the steel-maker’s mind has 
been imbued with the idea that steel 
must be made uniform. Such fixtures 
and apparatus made of one of the stain- 
less steels would cost too much. But the 
new idea of using ordinary steel with a 
thin surface of stainless steel on the out- 
side at a total overall cost of 5 or 6 
cents a pound changes the picture en- 
tirely. The old conception of steel as a 
homogeneous product is giving way to 
the new idea of steel as a composite ma- 
terial of construction. 

But the conception is not limited to 
bright and shiny corrosion-resisting sur- 
faces—far from it. 

Not long ago the railroads sent engi- 
neers into the rail mills to harden rail 
ends before they went into service, be- 
cause the ends batter and wear first. If 
the whole rail were as hard as these 
specially treated ends, it would be too 
brittle tor safety. Thus until a year or 
so ago, rails were uniform steel prod- 
ucts. They are now becoming composite 
products with different physical prop- 
erties at different locations. 


High-Tensile Inserts to Replace 
Heavy Reinforcing 


Throughout all of our machine design, 
from aircraft to lumbering steam loco- 
motives, we have queer lumps of rein- 
forcement to take care of stress concen- 
trations, because our minds run along 
the traditional lines that metal must be 
uniform in physical properties and that 
the way to get more strength is to make 
it thicker and heavier. Presently we 
shall be welding in high-tensile inserts 
where they will do the most good. 

It is in the design of pipe that we 
reach the heights of absurdity in earry- 
ing out the aforementioned tradition. 
No one has ever heard of a pipe con- 
veying liquids or gases which had the 
same necessities to meet on the inside as 
on the outside. Yet the designer is 
forced to make some compromise and 
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use a metal that is uniform insid 
out. It does not do the stee! 
any good when engineers ehovos 


iron pipe in preference to steel pip 


the best compromise. It is quite like 


that steel pipe which is different jns 
and outside will presently be offered ; 
sale at competitive prices. 

Throughout all living nature, not 
is uniform. It has taken us a long t 
to learn it, but all we can know 


the design of anything, we lave to Jea 


from Nature. She has been workine 
aeons by trial and error. There is ba 
on a tree and hard wood around a ku 
hole because only such conditions 
permitted tree life to survive. 


Designers Should Study Methods 
of Mother Nature 


If we have insisted on making 
using steel structures of uniform m 
it is because we have never studied t 
experience and ways of the one gi 
teacher of us all—Nature. 

There are sound reasons wl) 
should not be uniform in chemica 
ysis or physical properties, and the) 


close to the fundamental principle of a 


} 


design. The first principle of desig: 
any metal structure is that it shall 

meet all the service requirements tort 
period of its normal life and that t 


eost shall be within economic boundries 


This principle is not a dull acadeu 
pronouncement; it is alive and vital 
life itself. 

Meeting service requirements 
that the structure must be strong 
safe, that it must behave satistacto 
under all service conditions and 


must be pleasing to the human Deli 


that use it. Good design implies g 


appearance; a design is not good ule 


it has pleasing appearance, W! 
utility function and as essential as! 
life. 


Young designers often sne« 


spending of labor and effort in givile 


machine or structure pleasing 
ance. Good line and form is s 
their handbooks do not 
nature knows the utility valu g 
appearance. The flowers we saw 


a lovely profusion of colors at 1a 


D 
ment ye 


tomers 
Wavon 


Vi lalt 








bout 


Par 


Wark 


is 





beautiful by accident, but by 


werk 

natu! esign. The slender and grace- 
ful lily, demure in old ivory and cream 
wit ash of yellow, is nature’s bid 


nd insects to come and drink 
the 1 r in the lily’s eup—and pol- 
lily. The lilies that are not 
ugh to get pollinized leave no 
successors. Beauty of line and form and 
color attributes of utility. 

This great and fundamental principle 
-, and the steel industry has suf- 


[NIZA 


jovels 


operal 

<P from every violation of it. Be- 
cause steel has been a uniform metal 
designed primarily for strength, civil 
engineers have drifted away from its 
use into the use of conerete, which is 


often believed to resist corrosion and de- 
venerative disease better. It is a fact 


that during the service life of some steel 


Get "H. O.T: 


Commercial Candor in Mass. 


Recently I was out Boston way 
where S-turns on the highways are 
warked “Reverse Curves.” But, any- 


way, near Belchertown, Mass., I saw 
“Better Belcher I’ve 
always been told that’s the thing to do; 
be true. 


this sign, Gas.” 
now L know it must 


7 » * 


Cow-Shed Sanitation Tip 


I wanted to draw you all a lot of 
swell pictures of things to make out 
ut the old serap pile. But between 
working like two or three kinds of 
devils, and acquiring a bit of this year’s 
first tan playing a bit of cow-pasture 
pool over the week-end, I just haven’t 
gotten around to looking at a drawing 
board for months. 

But that reminds me, here’s an idea 
lor youse guys what have farm cus- 
tomers. As you know, the old “honey 
wagons” have been working overtime 
of late and the winter’s accumulation is 
now about depleted. And many a 
larmer who hasn’t the best of every- 
thing, still has clear in his memory a 
vid picture of getting the stuff out to 
the old pile, and particularly on the 
toll and frosty mornings we had last 
Winter, And he may be thinking of 
sulle quicker method of doing it these 
Hot summer days that soon will be with 


Us. SO if seems that this is a swell 
‘ime to sell that gent a grand idea, 


even if is mine. 


From old and/or scrap angle irons, 
about 1!.x114-in. stoek, you can weld 
\p a swell track running from inside 
tte barn to where he really wants the 


Hext year’s pile to be. Have this track 
W } eis : 
ith just a slight grade toward the pile, 
and Have a right stout bumper at the 
end ol 


bridges, more is spent for paint to keep 
them from rusting away than the steel 
cost. The bridge might be made of cor- 
rosion-resisting steel, but that would cost 
Plating with nickel, clro- 
miwm, silver, copper or gold would cost 
too much. 


too much. 


The only possible solution is to make 
steel which has low-cost strength on the 
inside and satisfactory corrosion resist- 
Steel that is uni- 
form from center to surface is doomed 


ance on its surface. 


by the necessities of sound design. Steel 
structures in which the material is of 
uniform strength, although the stresses 
vary from high compression to zero to 
high tension, will give way to structures 
which have low-grade material 
stresses are low and high-grade material 
where stresses are high. 


where 


“on Welding 


By H. O. T. RIDLON 


From scrap pipe or angle iron you 
can weld up the frame for your “honey 
Then you can weld up your 
“honey hod” out of some scrap 20-gauge 
stock. 

Here’s a very rough sketch of how 
the thing should look. 


a 


hod.” 






that the 


weight is 
slightly forward, and have an automatic 


Be sure very 
release on it so that when it hits the 
bumper at the end of the track, it auto- 
matically dumps itself. So all Mr. 
Farmer has to do is load it up in the 
barn, give it a push, and away goes the 
“honey hod” right to where he wants 
his pile, and automatically dumps itself. 
Because of its very light weight, yet 
very strong welded construction, he can 
with ease pull it back to the barn with 
a rope. 

I’d be interested hearing from you 
guys that build any of these, and would 
appreciate pictures if you can get them. 
But if you can’t get pictures, tell me 
about it anyway. Would you like me 
to give you profit making ideas like 
these? 


*~ * * 


Lethal Chamber for Kitties 

Well, while we’re on such things, we 
might as well make this a complete rural 
issue, or nearly so anyway. 

Another farm problem often coming 
up this time of the year is that of get- 
ting rid of puppies and kittens and the 
like, for there always, or nearly so, 


seems to be an over-production. And 
lots of farm folks are really “softies” 
when it comes to putting them to sleep. 
Well, my friends, the real humane way 
of doing the job is with gas. But, you 
say, where the something or other are 
we going to get gas on the farm? 

Ah, here’s the trick. Jimmy Dawes, 
of Pittsburgh, gave me the idea. You 
know it has been wisely said that you 
can take the boy out of the country, but 
you can never take the country out of 
the Loy. But, anyway, Jimmie really is 
a grand guy, in spite of the fact that 
he has been peddling welding equipment 
these past 18 years. 

Well, sir, here’s the trick. Weld up a 
box out of 20-gauge stock, and have a 
trap door on it with a rubber gasket, 
and on one side bronze-weld a piece of 
l-in. pipe, paint it up nice and supply 
a piece of hose with the outfit. And 
then sell it to Mr. Farmer to do this 
mean chore with. When he wants to put 
some pet to sleep he attaches the box 
to the exhaust of his flivver by means 
of the hose, puts the pet into the box 
and shuts the trap door tight, jumps 
into the ear and starts the motor, and 
pronto in a few seconds the pet is 
sound asleep forever without any pain 
or mess. 

* * * 

The thought for the month: You have 
to believe in happiness, or happiness 
never comes. 











Coming Events 


May 25-27. Philadelphia, Pa., The Bellevue- 
Stratford. Annual Convention of the Heating, 
Piping and Air Conditioning Contractors Na- 
tional Association. For information write the 
Association, at 1250 Sixth Ave., New York City. 


June 4-6. Chicago, Ill., 2211 W. Pershing Road. 
Midwest Welding Conference, including techni- 
cal program and exhibits. (Program given on 
page 51.) 


June 18-20. Ames, Iowa, Hotel Sheldon-Munn. 
Ninth annual convention of Iowa Blacksmiths 
and Welders Association, formerly known as 
Iowa State Association of the Master Horse- 
shoers’ and Blacksmiths’ National Association of 
America. For information write John Turley, 
secretary, Zwingle, Iowa. 


June 27-Oct. 4. Cleveland, Ohio. Great Lakes 
Exposition. For information write Ernest Smith, 
3910 Carnegie Ave., Cleveland. 


June 29-July 3. Atlantic City, N. J., Chal- 
fonte-Haddon Hall. Annual meeting American 
Society for Testing Materials. For information 
write Society at 260 S. Broad St., Philadelphia, 


Pa. 


Sept. 22-25. Detroit, Mich. Iron and Steel 
Exposition. Also annual convention of Associa- 
tion of Iron & Steel Electrical Engineers. For 
information write John Kelly, Jr., Empire Bldg., 
Pittsburgh, Pa. 


Oct. 19-23. Cleveland, Ohio, Public Audi- 
torium. National Metal Congress. Also Fall 
Meeting of American Welding Society and meet- 
ings of American Society for Metals, Wire As- 
sociation, and others. For information write 
W. H. Eisenman, 7016 Euclid Ave., Cleveland. 
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Welding Simplities Manufacture of Motor 
Frame ot Complicated Design . . . 


OW welding has made possible the 
H comparatively easy and economi- 

cal construction of large, twin- 
armature electric locomotive motors of 
a design too complicated for successful 
casting is illustrated by the manutactur- 
ing of motive power designed for high- 
speed, heavy-passenger service on the 
Pennsylvania Railroad between New 
York City, Philadelphia and Washing- 
ton, D. C. 

Weight, strength and space are the 
three governing factors in this frame 
design, not forgetting, of course, the 
question of cost that is always with us. 
Fig. 1 shows the completed frame ready 
to go to the machining department. A 
study of this picture indicates what a 
formidable casting job it would be, with 
its thin and thick sections and generally 
complicated structure. 


Twin Motors Composed of Two 


Barrel-Like Sections 

Every one of these twin motors has 
two barrel-type sections. Each barrel 
consists primarily of a heavy ring at 
each end, the barrel connecting them to- 
gether, and a reinforcing ring around 
the barrel near the center. The end rings 
were rolled on a small vertical three- 
roll-type bending machine, cut to length 
and the ends beveled for welding. The 
rings were left slightly oversize and 
dropped into a fixture (Fig. 2). By 
means of two eccentrics, the ring was 
sprung to the correct size, tack-welded 
and then removed and the joint welded. 

The ring was then placed in an in- 
dexing fixture for planing (Fig. 3), 
which located it in position central with 
the bore. This fixture was equipped with 
locations for the long flat, where the bar- 
rels were to be joined together, and a 
smaller flat at 90° from the main flat. 
This smaller flat was put on in rights 
and lefts, as it was used on all four end 
rings at assembly. This fixture was pro- 
vided with a device for scribing a center 
line perpendicular to each flat, the pur- 
pose of which will be explained when 
discussing the assembly. After this op- 
eration the ring was ready for assembly. 

The barrel plates were planed on a 
plate planer to the correct size and 
rolled into shape on a pinch-type roll. 
They were then dropped into another 
fixture (Fig. 4), where the edges were 
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e*e By D. B. CHARTERS, 





Many pieces of machinery have 
been in the past prohibitively ex- 
pensive because their complicated 
design made casting difficult. To 
get one perfect cast many pourings 
were necessary. Welding, however, 
is enabling engineers to build such 
parts quickly, cheaply and effi- 
ciently. This article explains how 
one of the largest electrical machin- 
ery manufacturers is using welding 
in this manner. 





forced together with wooden wedges and 
lined up by means of wide-faced 
C-clamps. If the barrels were slightly 
skewed in rolling, the ends were evened 
up by means of a small crank-and-screw 
device, which can be seen on the top of 
the barrel. 

After tack-welding, the barrel was re- 
moved from the fixture for welding. One 
bead only was used, which by means of 
slightly excess current gave penetration 
about one-half way through the plate, 
the welding of the remainder of the 
frame being so arranged that it was 
unnecessary to develop the full strength 
of the plate in the barrel. As mentioned 
before, the frames were of the twin- 
armature type and it seemed logical to 
go as far as possible with each single 
barrel before welding both barrels to- 
gether into the twin unit, because of the 
simplified welding procedure. 


Rings Located on Barrels by 
Ingenious Fixture 


In using the barrel-assembly fixture 
(Fig. 5), the first ring was placed with 
its center line matching a scribe line on 
the fixture, and was then clamped in 
position. The barrel was dropped onto 
the first ring placed, and located by 
means of the three-armed centering 
attachment, which is actuated by means 
of the crank shown at the top of the 
column. The upper ring was then placed 





Manufacturing Engineer, Westi; 
Electric & Manufacturing Co. 


in the same manner as the bottom riny 
by means of its previously seribed centy, 
line, and the three parts securely tack 
welded together. 

Around the center column of the fi 
ture was built an indexing device fy 
the spacing of the pads on which the 
frame punchings were to be built. Wit) 
these twelve bars tack-welded in plaw, 
the single barrel was ready for welding 
The outside fillet welds were made on a 
automatic welder (Fig. 6). A number 
of windows were later burned in eae) 
barrel, and those portions of the win 
dows which extend out to the rings wer 
marked so that welding at those points 
could be omitted. After all outside wel- 
ing was completed, the barrel wa 
mounted on a three-position tilting and 
rotating fixture (Fig. 7) for the inside 
welding. 


Windows Burned in Frames by 
Hand-Torch 


The locations of the windows wer 
marked by means of band-type tew 
plates shown in use in Fig. 8. Atte 
completion of welding on the single bar 
rels, the windows were burned in \) 
means of a hand torch, and the wuts 
were then ready for assembly into tle 
two-armature unit. 

Because of the close tolerances whic! 
must be maintained in the fabricatio 
of the frame, considerable thought wa: 
given to the making of an assembly ts 
ture which would give satisfactory I 
sults. The foundation of the fixture wa 
a heavy plate with setting blocks iu 
the lower frame parts. Fig. 9 slow 
this plate, with the axle preparatiou 
clamped in place ready to receive the 
two barrels which have been previous) 
welded. 

Fig. 10 shows the two barrels in plac: 
with the upper framework used for lv 
cating the upper details. The rings bate 
been planed to give the correct cenle 
distance between frames, the center le 
serving as a check only. If tle wom 
has been done correctly up to this poll, 
the three center points (that is, ea 
barrel and the axle preparation) assullt 
their proper relative positions, with # 
allowances for finish equally disiribule’ 
The foot braces were located by tle 
about the barrels or by hinged guid 














Steps in Welding 
Twin-Barrel 


High Speed Motor 


1—Completed frames ready for machin- 
Such frames are considerably too compli- 
cated for successful casting. 


Fig. 
ing- 


Fig. 2—Welding ring fixture. 














Fig. 3—Indexing planing fixture for rings. This fixture 

locates the rings in a position central with the bore, and 

fixes the positions of the long and short flats which hold 
the barrels together. 


Fig. 4—After being 
rolled into shape, 
the barrel plates are 
put on this fixture, 
the edges brought 
together and _tack- 
welded. Final weld- 
ing is done off the 
fixture. 


Fig. 5— Rings are 
located on the bar- 
rels by means of this 
fixture, and_tack- 
welded in place. 
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Fig. 6—Barrel in place on automatic 
welder. 


Fig. 7—Welding inside the barrel was 
done on this 3-position tilting and ro- 
tating fixture. 


Fig. 8—Wéindows to be cut in the bar- 
rels were marked with templates and 
burned with a torch. 


Fig. 9—Placing barrel on the assem- 
bly fixture. Axle preparations are al- 
ready clamped in place. 





Fig. 10—Double-frame assembly fix- 
ture with everything in place. Upper 
details located by framework. 
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‘ » free when the frame is to 


whieh 
be lifted trom the fixture. 

Ther re two or three small items 
whieh ; idded after the frame is free 
from | fixture, but their location is 


not so important and no good purpose 
would be served by attempting to locate 
them in the fixture. 

After welding the frame was strain- 
relieved and then machined. 








—— 
— 





Building Up 
Printing Press 
Cylinder With 
Monel Metal. 








Reclaiming Printing-Press Cylinders 


The metal-spray process is being used 





in increasing volume by the printing 


trade. Printing and printing 
rolls must be operated with extreme ac- 
curacy in view of the large diameters 


of the rolls or eylinders. 


presses 


A large producer of waxed paper on 
the Pacific had a 4-color 
the four eylinders of which had cor- 


Coast press, 
roded while in operation, so the diam- 
reduced 0.002 and 
(003 in., resulting in an irregular sur- 
face which was detrimental to the prod- 
uct. The cylinders were approximately 
%1y in, in diameter with an 
length of 87 in. 


eters were between 


overall 
Fach had about 67 sq. 
in. of contact surface to be built up by 
spraying. 
further corrosion, 
and to bring the cylinders up to proper 
size, 35 lb. of Y-in. monel-metal wire 
was sprayed onto each cylinder. 

As two cylinders were sprayed simul- 


In order to resist 


taneously, it required only two working 
days of 8 hours each to spray all four. 
The total elapsed time of 16 hours in- 
tluded the usual set-up and the 
hecessary time to take measurements. 
The accompanying illustration shows 
the building up of two of these eylin- 
ders, 


time 


The cylinders first were trued up by 
machining, and then a special bonding 
thread cut was applied. The customer 
required that they be finished to a diam- 
ter of 9.473 in. with a 
only 0.0005 in. This was accomplished 
The cylinders have now 


tolerance of 


by grinding, 


deen in operation for a sufliciently long 
period assure that they are entirely 
Salislactory, 

The job consumed Lorie en. It. of 





acetylene, 1,490 eu. ft. of oxygen and 
142 |b. of monel-metal wire. The re- 
placement cost with new cast-iron eyl- 
inders would have been several times 
what the completed repair actually cost. 

The work was done in the Los An- 
geles plant of the Metalspray Co., Ine., 
at 113 Llewellyn St. 


Applications of Sprayed Zinc 
When 


protection against corrosion or contami- 


a zine surface is desired as a 


nation, the metal-spray process is often 
used to deposit the coating. Among the 
interesting applications of zine coatings 
made in this manner, the following are 
reported by the Metallizing Engineering 
Co., Inc., of Chicago, IL: 

A bronze zine-chloride vat was coated 








Coating Bridge Deck Girder With Zinc. 





Spraying Vat With Pure Zinc. 
(Though the vat is subjected to steam heat the 


zine coating is not affected by distortion and 
temperature. Work done by Metallizing, Inc., 
Chicago, III.) 

on the inside with 1/32 in. of “Meteo” 
pure zine, using the “Metallizing” proe- 
ess. Zine was used primarily to prevent 
contamination of the finished product, 
which must be kept as chemically pure 
The vat itself is steam- 
jacketed and therefore is subjected to 
an appreciable amount of distortion and 
heat. The “Metallized” zine coating has 
been found sufficiently elastie to with- 
stand such conditions. 


as possible. 


A number of ice plants have found 
that the life of ice cans can be consid- 
erably prolonged by spraying the tops, 
inside and out, with zine, thereby elimi- 
nating rust and preventing contamina- 
tion of the ice. A coating of zine, 0.009 
in. thiek, not only restores corroded cans 
to service, but in many instances the 
zine-sprayed portions of such eans have 
outlasted the uncoated portions. It is 
claimed that the first cans thus “Metal- 
lized” are still giving satisfactory serv- 
ice. 

The spraying of structural parts with 
corrosion-resisting metals is not new, but 
interesting applications of this kind still 
come to light. The spraying of zine 
onto members of railroad bridges has 
been found to give effective protection 
against the severe corrosion action of 
brine drippings from refrigerator cars. 
The Canadian National Railways have 
experienced excellent results on a bridge 
in Toronto that has now been in service 
for approximately three years. 

A manufacturer of dishwashers and 
kindred equipment is coating the inside 
of the water tanks with sprayed zine. 
The water in these tanks is held at a 
temperature of 140°F., and the rinse wa- 
ter is at boiling temperature. 





The application of Diesel engines to 
automotive purposes has been made pos- 
sible largely through the use of molyb- 
denum which have enabled de- 
to reduce the weight without 
sacrificing strength. 


steels, 


signers 





Lack of magnetism is a characteristic 
of austenitie steels, which inelude 11 to 
14% manganese steel, and 18-8 stainless 


steel. 
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NEMA Offers NEW STANDARDS 


to Arc Welding Field... 


ee By A. LESLIE PFEIL 


Chairman, NEMA Technical Committee 
on Standards for Electric Arc Welders 


AN YOU imagine a world with- 

out standards? How could you 

tell your own weight? How 
could you tell how fast or how far your 
car had traveled? How could you know 
what your pay envelope or check 
amounted to? A chaotic world, indeed, 
would we have without standards! Yet 
for about four years now the are-weld- 
ing industry has not had an officially 
codified set of standards on welding 
equipment that really were the same as 
those that the industry recognized as 
current practice. 


Standards Are “Yard-Sticks”’ 
for Measuring 


A “standard,” according to no less an 
authority than Noah Webster, is that 
which is established by general consent 
as a rule for measuring—as a model, 
example, criterion or test. In the par- 
lance of a well-known statesman, we may 
therefore look upon a standard as a 
“vard-stick” by which to measure what- 
ever we are considering, be it the speed 
of your ear or the size of a loaf of bread 
your wife buys for the table. 

NEMA is an abbreviation used in the 
electrical industry for the National Elee- 
trical Manufacturers Association, com- 
posed of business men who have to be 
constantly on the alert to meet changing 
needs of their customers. The time for 
bringing standards up to date seemed 
appropriate early in 1935, and accord- 
ingly the job was undertaken at that 
time by NEMA. 

One of the troublesome things about 
a code or set of laws or standards is that 
it never can be up-to-date. Custom and 
practice are ever in a state of change, 
and by the time such customs or stand- 
ards are generally accepted and recog- 
nized, new factors have entered the 
arena and the “rules of the game” have 
to be rewritten. This is especially true 
in the are-welding field—developments 
have been so rapid, and the changes so 
great that brave indeed is he who dares 
to accurately predict the trends of even 
a year hence. 

Why should we have standards on are 
welders? For one thing, you or your 
boss has to buy a welder every once in 
a while! Without an accepted standard 
by which to measure welder design and 
performance, you or he would be at the 
merey of a wild crowd of manufactur- 
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Tu arc-welding field has not had 
officially codified standards that 
matched those which the industry 
recognized as current practice. Now 
NEMA has prepared a set that will 
clear up many vexatious problems. 
and will enable the buyers and 
users of arc welders to compare 
various machines and operations 
accurately. These standards define 
many terms which have hitherto 
been subject to various interpreta- 
tions. 





ers’ salesmen, each claiming his particu- 
lar size of welder was adequate for the 
job you wanted done. One salesman 
would call his machine a 350-ampere 
machine, the other call his a 275-ampere 
machine, yet both might be actually iden- 
tical in electrical size and are-welding 
performance, and nearly identical in 
price. Standards on welders, therefore, 
tend to clear away the inevitable haze of 
claims and counter-claims that surround 
a buyer who is seeking facts and truth. 
Even with definitely known standards, 
the welder salesman still can find plenty 
of superiorities to claim for his own 
product—some true, and some pure 
“blue sky.” 


Why Are New Standards 
Needed by Welding Field? 


Standards have changed because your 
practices have changed. Consider this 
brief bit of history. Up to four years 
ago, bare-rod welding was still predomi- 
nantly popular, and the old NEMA 
standard 25-volt welder was suited to it. 
Along came the shielded-are rod, requir- 
ing are voltages up to 40 volts, and you 
found you could not get anything like 
full amperage from your old welder for 
these new rods. 

A new 40-volt machine standard was 
created to meet your needs. Fortunately, 
most manufacturers were in agreement 
in the ratings of the product they offered 


you—and they merely took the & 
welder ampere ratings and built for 4 
volts instead of 25 volts. The wy 
standards now cover the 40-volt machiy 

Some time later one or two manuf, 
turers attempted to revive the old ng 
cury-rectifier idea for are welders. They 
were no standards. They were not eq 
mentioned in the old standards. Hoy 
could you know what you were buying! 
The new standards cover rectifier wel 
ers now in as complete a manner » 
present experience permits. 


Transformer Arc Welders 
Become Suddenly Popular 


Within the last two years certain lam 
manufacturers of welders have espouse 
the cause of the old transformer w 
welder, basing their move on the succes 
ful performance of these units in certa 
heavy automatic and manual weld 
operations with newly developed types 
of shielded-are electrodes 
suited to alternating-current ares 
most overnight the country was flood 
with a wave of a.c.-are propaganda. 4 
host of manufacturers, large and sma. 
jumped into the  transformer-welit 


esprt Cla 


business with their own particular type 
and sizes of welders without any regal 


to engineering standardization, becats 
there were no very clear standards 
The new standards have attempted 
define transformer-welder 
ages, output ratings, temperatures, 


sizes, Voll 


sulation requirements and other mp0 
tant factors having an important wll 


ence on the periormance and lil 
equipment, and the safety of those ® 
use it. 

Still another development was broug! 
about by the introduction of the ne¥ 
alternating-current, shielded-ar 
trodes—namely, the rotating 


changer frequency-changer type of # 


are welder. The old standards 
even recognize this type of macill 
Why should not buyers be entitled 


the protection of recognized enginet+ 


standards on the new units of tls 
that are coming on the marke'! 
new NEMA standards cover th: 

ing a.c. welders. 





It may take a i 
time for manufacturers to fal! m s# 
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and follow these standards, since expen- 
ive changes may be involved. Buyers, 
owever, have in these standards a 
‘vardstick” by whieh to judge and 
waluate this particular type of equip- 
nent. 

Buyers and users of are-welding 


~quipment should give careful study to 
these NEMA standards, since they have 
heen written for their protection and 
benefit. 















Standards for Direct-Current 

elding Generators 

The type of welding equipment with 
which users of the are-welding process 
are most familiar is the motor-generator 


k the OM 
uilt for 4 


The nafset of the direct-ecurrent are, variable- 
It machin MM voltage type. Such a standard NEMA 
O manufymunit is built for operation in any atmos- 
ie old maf phere not exceeding 40° C. (104° F.) 


and at altitudes not exceeding 3,300-ft. 
above sea level. The machine is also 


ders. Ther 
re not eve 


ards. Hoyfmmmecapable of operation where exposed to 
re buying/fi™ethe gas and dust produced by the are, 
tifier weld and where exposed to salt air, as in ship- 


board or sea-coast use. Its insulation 
materials are of cotton, silk, paper and 
similar organic substances, which must 
be impregnated with suitable insulating 
varnishes. The wire used in the machine 
4 may be of the enamel-coated type, or of 
a type employing one of the above in- 
sulating materials. 


Manner 4 


rtain larg 


e espouse When the unit is operated at full- 
‘ormer an MM rated voltage (40 volts in all sizes, ex- 
he succes Hi cept 30 volts in 100 amperes and 
3 ln certau smaller) and at its full-rated current 
al welding for one hour, its temperature rise in 
yped type general does not exceed 50° C. (90° F.), 
especial and its total temperature does not exceed 
ares. Al y0° C. (194° F.). The welder unit is 
yas floods HP capable of readily welding from 30% 
uganda. 4 of its ampere rating at 20 volts, as for 
and small bare rod, up to 125% of its rated am- 
mer-weldet peres at 40 volts, for machines of 200 


sular type 
ANY regarl 


amperes or larger, or at rated amperes 
at 30 volts for machines of 100 amperes 


n, becaus or less. 

lards. These direct-current-are type of units 
tempted ti built under the NEMA standards are to 
izes, volt be available only in the following offi- 
atures, ll: cial ratings: 50, 100, 200, 300, 400, 600 
her impét and 800 amperes. Any rating other than 
tant infu fe those given does not conform to NEMA 
nd life o standards and must be considered an 
those wi “off-standard” or bastard rating. 


“Off Standard” Machines Do 
Not Conform to NEMA Ratings 


as brougil 


the newe ; 

-are ele Ratings such as 75 amperes, 125 am- 
g phase peres and 150 amperes are offered by 
mpe of a some manufacturers, and are intended 
ds did x0 ‘0 conform to the general spirit of the 
r acl NEMA specifications as to all matters 
entitled W except ratings. Still other machines are 


olfered as “special” units that carry 


ng ineerivy ‘are ; 
uominal NEMA official amperage rat- 


this typ 

Sees The gs, but really do not equal NEMA 
hese rotée ‘eperature-rise definitions. 

ve a lit Neither of these “off-standard” types 
il in st of units are NEMA machines, and the 






buyer has only his own test facilities, 
or his confidence in the integrity of the 
manufacturer, as his guide or “yard- 
stick” by which to measure whether he 
is getting value received. It is hoped 
that at an early date this confusing 
practice by a few manufacturers will 
be discontinued. 

It would seem appropriate at this 
point to discuss the question of how 
much overload a NEMA welder unit is 
supposed to stand. The current range 
marked on the manufacturer’s name- 
plate indicates a possible 25% overload 
capacity. When so operated, the ma- 
chine is only to be used in an inter- 
mittent type of welding service, such 
that the quantity of heat generated 
within the machine does not exceed the 
amount of heat that would have been 
generated had the machine been oper- 
ated at full normal load, full voltage, 
for one hour. Under average conditions 
a NEMA machine starting cold may be 
operated at 25% overload setting for 
approximately 14% hour, without injury 
to its insulation. This time estimate is 
conservative. 

Welder generators of this type are 
designed to withstand reasonably long 
periods of operation at normal open- 
cireuit voltage. To cover this point 
the new standards specifically say 
that the equipment shall be capable of 
operation for two hours at the open- 
cireuit-voltage setting (no welding load) 
that is required to obtain 125% of the 
normal rated amperes output at normal 
rated voltage. 


Temperature Rise Must Stay 
Within Safe Limit 

The equipment is to do this with 
total temperature rises not exceeding 
those already indicated in a preceding 
paragraph for loaded welders. This 
definition is important, because without 
it a manufacturer could furnish the 
user of welding equipment with a unit 
which, if left running at the maximum 
output setting for some time, may re- 
ward its owner with burned-out field 
coils that have to be replaced. For- 
tunately, most manufacturers have for 
a long time recognized that this danger 
had to be provided against, and break- 
downs resulting from open-circuit opera- 
tions have not been as frequent in late 
years as formerly. 

On the electric-motor-driven d.c. are 
welder the driving motor has for years 








been given a horsepower rating more 
or less fictitious. In order to give the 
plant electricians accurate information 
for eable sizes, welder-motor name- 
plates now show the current drawn by 
the motor when full-rated welding load 
is being taken from the generator. The 
old horsepower rating was misleading 
and served no real purpose, except in 
some cases to dupe the buyer into the 
belief that all competitive welders had 
comparable efficiencies. 

Alternating-current are welders are 
defined. as being of two types—the 
rotating motor-generator type and the 
transformer type. The NEMA rotating 
motor-generator a.c. welder must meet 
the ratings and temperatures laid down 
in the standards for the d.c.-are type of 
machine. The transformer welder, on the 
other hand, is given a special basis of 
rating of its own. 


Transformer-Type Welders 


Have Conservative Standards 

Transformer-type are welders are so 
rated that when the welder is operated 
at normal eurrent rating and normal 
are-operating voltage rating for a pe- 
riod of one hour on units rated at 300 
amperes or over, and 44 hour on units 
rated below 300 amperes, the tempera- 
tures attained are roughly comparable 
for d.c.-are motor-generator 
Transformer welders must be able 
to withstand a no-load heat run at full 
open-circuit voltage for 2 hours, with 
the equipment set to deliver rated am- 
peres and rated voltage output, with- 
out exceeding the normal temperature 
limits. The table at the bottom of this 
page indicates the standards as laid 
down tor transformer welders. 


to those 


sets. 


The standard NEMA ae. transformer- 
type are welder is built so that its open- 
circuit voltage is not in excess of 80 
volts, when rated name-plate voltage is 
impressed on the primary or input wind- 
ing. Taps may be provided, however, to 
give from 70 to 100 volts output open- 
circuit voltage. 


Rapid, Disorganized Growth 
Produced Many Bases for Rating 


Unfortunately, the recent disorgan- 
ized, rapid growth of the transformer- 
welder business has brought all sorts of 
bases of rating into existence, each 
manufacturer determining these accord- 
ing to his own judgment. Particularly 








Current and Voltage Ratings—A 


Current Range 
With High Frequency 


Normal Rating in 








Rating Amperes Loaded 
Amperes Continuous Voltage Min. 
75 hr. 60 30 5 
150 \g hr. 100 30 15 
300 1 hr. 225 40 
500 1 hr. 375 40 
750 1 hr. 575 40 
1000 1 hr. 750 40 


-C Transformer Type Arc Welders. 


Current Range 
Without High Frequency 





Stabilization Stabilization 
Max. Min. ax. ' 
75 50 75 
150 50 150 
Current Range 
Min Max. 
60 300 
100 500 
150 750 
200 1000 
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is this true of those making the smaller 
sizes, under 300 amperes. The result is 
that unless the manufacturer’s name- 
plate on the transformer-type are welder 
definitely indicates a rating in aecord- 
anee with NEMA standards, the buyer 
of this type of equipment has no way 
of knowing what he is getting. Most 
manufacturers have indicated their will- 
ingness to standardize, and it is to be 
hoped that in a year or so the chaotic 
state of the present small-transformer 
situation will correct itself. 

The rectifier type of are welder has 
not yet come into sufficient use to make 
available enough experience and data 
on which to base adequate standards. 
The ratings of reetifier welders are to 
be the same as those now standard on 


other d.e.  single-operator, variable- 
voltage are welders. The temperature 
rise of the various transformers and 


reactors of these rectifier welders is to 
conform in general to the requirements 
for transformer-type welders. 


New NEMA Standards Define 


Loosely Used Phrases 
The new NEMA standards _ inelude 


some new definitions covering phrases 
which welder manufacturers 
have without any commonly ae- 
cepted or well-understood meaning. One 


various 
used 


of these is “time of reeovery,” another 
heing “current-recovery ratio,” and still 
another “dynamie short-cireuit ratio.” 
Some of the more interesting definitions 
are given as follows: 

TIME OF RECOVERY—The time required 
to attain conditions which are within a specified 
amount of their final value, in an automatically 
regulated welding circuit, after a definitely 
specified disturbance has taken place. 

CURRENT-RECOVERY RATIO—With a 
welder supplying a_ short-circuited resistance 
load whose resistance is equivalent to the load 
setting on the welder, the short-circuit is sud- 
denly removed. The ratio of the minimum tran- 
sient value of current upon the removal of the 
short-circuit to the final steady-state value is 
the current-recovery ratio. (This ratio is used 
by the U. S. Navy as its “yardstick” for the in- 
herent stability of a welder unit.) 

DYNAMIC SHORT-CIRCUIT RATIO—The 
ratio of the maximum transient value of a cur- 
rent, after a suddenly applied short-circuit, to 
the final steady-state value is the dynamic short- 
circuit ratio. (This ratio is an effective measure 
of the tendency of a welding unit to cause an 
explosive type of arc when welding.) 

EFFECTIVE CURRENT OVERSHOOT— 
The current overshoot immediately after a sud- 
denly applied short-circuit may exceed the 
steady-state value by a large amount for a short 
period. The area of this excess of current over 
the normal value shall be known as the effective 
overshoot expressed in ampere-seconds or cou- 
lombs. (This factor very nicely determines the 
tendency of a welding unit to cause the elec- 
trode to stick to the work.) 

STATIC SHORT-CIRCUIT RATIO—The 
ratio of the steady-state, short-circuit current of 
a welder at any setting to the current at rated 
voltage for the same setting is the static short- 
circuit ratio. (This ratio is a fairly good meas- 
ure of a welding unit’s ability to produce the 
electrode’s metal-drop “pinch effect” which 
makes vertical and overhead welding easy or 
dificult. The U. S. Navy says the ratio must 
be 1.1 or more.) 
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STATIC VOLT-AMPERE CHARACTERIS- 
TIC—The curve which gives the terminal volt- 
age of a welder as ordinates plotted against 
output load current as abscissae, at a fixed 
setting and a fixed supply voltage is the 
static volt-ampere characteristic of the welder 
for that setting. (This curve by its steepness 
tells fairly well how steady the arc current will 
probably remain under varying voltage resulting 
when drops of metal pass through the arc.) 

VOLTAGE RECOVERY—With a_ welder 
supplying a short-circuited resistance load whose 
resistance is equivalent to a load setting on the 
welder, and measurement is made when the 
short-circuit is suddenly removed, (a) the time 
of voltage recovery is defined as the time meas- 
ured in seconds between the instant the short- 
circuit is removed and the instant when voltage 
has reached 90°% of its steady-state value; (b) 
the voltage overshoot is defined as the ratio of 
transient-peak-voltage value substantially instan- 
taneously following the removal of the short- 
circuit to the normal steady-state-voltage value; 
and (c) the effective voltage overshoot expressed 
in volt-seconds is defined as the area under the 
transient voltage curve during the time that the 
transient voltage exceeds the steady-state value. 

The keen user and buyer of weld- 
ers may well question the need for the 
foregoing definitions and ratios. The 
scientist who devotes his thought to the 
improvement of the welding art may 
question the wisdom of defining ratios 
without tying each ratio down to the 
definite maxima and minima which ex- 
perience has indicated as proper. 

To be sure, such limits for the values 
of the ratios just defined have been 
arbitrarily set by certain specification- 
writing agencies, based on their in- 
dividual experiences or research. 


Importance and Value of Ratios 
Are Subject to Controversy 


There is, however, quite a divergence 
of opinion among authorities as to the 
values that are adequate for these ratios, 
and also as to the relative importance 
of each ratio, in determining what 
weighting they should reeeive in evalu- 
ating the performance of a 
unit. 


welding 


Until further experience in the weld- 
ing art has produced more conclusive 
evidence than now exists as to the right 
values to be assigned it seemed best in 
drawing up these standards merely to 
recognize the need for definitions, so 
that the industry would at least know 
what was meant when these terms were 
used. 

Every buyer and user of electric-are- 
welding apparatus is entitled to full in- 
formation on which to base his judgment 
in the selection of are-welding equip- 
ment. The new NEMA standards are a 
conscientious effort to make this 
sible. The committee which drew 
these new standards for NEMA 
cluded: C. J. Holslag, Eleetrie Are 
Cutting & Welding Co.; L. D. Meeker, 
General Electrie Co.; S. C. 


pos- 


up 


Osborne, 


Wilson Welder & Metals Co.; A. L. 
Pfeil, Universal Power Corp. (chair- 
man), and W. W. Reddie, Westing- 


house Electric & Manufacturing Co. 
The committee received the coopera- 


in- 


of all 


manufacturers. F 
lengbaugh, of the Ratheon Co 
the committee with recommend: 


tion 


standards on rectifier-type are 

The standards, complete, ha 
cently been published by the 
Electrical Manufacturers As 
155 East 44th St., New Yor 
from whom they ean be obtai 
cents per copy. 





Welding Used in Rackhouse 


Construction 


Welding is being used in the 
of rackhouses at 
Ill. All exposed nuts, bolts, an: 
on the windows and 
welded to prevent them 


distilleries in 


doors 


fror 


ried open. This is a government 
| 


fication in the bonding of. thes 
Barre] 
welded construction. 

At the Century Distillery, 
house is being constructed and 
that an old 
replaced by a new one. 


houses. conveyors art 


mored one will 


At Hiram Walker’s, the world’s lar 


est distillery, rackhouses No. 5 
are under construction. 


these are of sheet 


welded to the roof trusses and | 


The rool 
metal and are 


rity 


The door easings are of steel, weld 


the reinforeing bars, and set in 


Hiram Walker has purchased a 
tract of ground adjacent to the distiller 


and it is rumored that more rack 


two pump houses and a large cooperag 


shop will be built on it. If they 


to their present code of building, a co 


siderable amount of welding will 


volved. 





Builds Up Cast Wheels With 


Manganese-Steel Plates 


The blades of two race 


wher Ss 


recently built up by welding mang 


steel plates onto them with 18-8 


electrodes. This met 
the life of the 
output of the pump of whie 


part. The 


less-steel 
ereases wheel 


work was done by 


ana 


eoneret 


V¢ 
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perior Welding Co., Peoria, [Il., fort 


MeGrath Sand & Gravel Co., 0! 
eothe, Ill., and 
the MeGrath eompany 
new east wheel sent straight fr 
foundry at Wauheegan, Mie! 


was so suecess! 


recently 


treated in 
stalling it. 
Many other manganese jobs 
cently completed by the Superio 
ing Co. Among these were thr 
hammers from a pulverizing m 
up with hard-facing electrodes. 
ber of clamshell-bucket teeth ar 
teeth of steam and 
built up with manganese steel, | 
faced with hard-facing materia 


gas rigs W 





the same manner befor 
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Resistance Welding—V 


Theory and Application 


Fifth of a series of articles) 


HE cleetrodes deserve 


sideration than is ordinarily given 


more c¢on- 


them in spot-welding machines. 
hey are important in that they de- 
ver the electrical output of the ma- 
trol the area of the weld and 


from the outer surfaces of 


remove eat 
the pieces being welded. The effect of 
smeaguant of the eleetrodes has already 
heen discussed, and some of the factors 


affecting the use of various electrode 
materials have been mentioned. These 
factors are prineipally the composition 


if the electrode, its shape, and the effi- 
eqey of the eleetrode in cooling the outer 
surface of the welded pieces. 
many compositions 
copper available for 
but relatively few of 
many of the desirable 
characteristics. The material should be 
such electrical conductivity that a 
occurs at the 
Copper is eommonly 


There are and 


llavs oft use as 
these 


electrodes, 


eombine most 


inimum of resistance 
iter surfaces. 
ised beeause it fits this requirement bet- 
other metal. 
\ further requirement is that the mate 


ter than commercial 


any 
rial resist a tendeney to change its shape 
ue to heat and pressure. In machines 


rquring high produetion, ordinary 


pper is definitely undesirable in this 
respect since it softens and changes its 
siape under moderate heat and _pres- 
that the 


material he of high thermal conduetiv- 


sure. Another requirement is 


or heat-carrying capacity in order 
to quickly and steadily earry the heat 
away trom the outer surfaces. 


Copper a Better Electrical 
Conductor Than Any Alloy 


Many alloys of copper and other ma- 
terials have been made to meet these re- 
urements. 


Since any alloy will have 
the charaeteristies of 


some ot each of 
component metals, no copper alloy 
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*tain Their Hardness at High Tempera- 
tures Better than Pure Copper. 





use has an electrical or 
thermal conductivity as great as 


in commercial 
pure 
copper. This means that the alloys will 
not carry the eurrent through or the 
heat away from the pieces being welded 
as well as copper. However, as com- 
pared to the materials being welded, the 
electrical and thermal conductivities are 
high and in most eases satisfactory. 
For instanee, Mallory No. 3, one of 
the common high-strength copper alloys, 
has an electrical and thermal conductiv- 
that of 
per, and many times that of mild steel. 


ity as high as 90% pure cop- 
Thus with respect to the steel the char 
acteristics of the alloy are practically 
equal to copper. 


Care Needed When Using Copper 
Alloys in Welding Aluminum 


the 
have an 


Some of high-strength 
electrical conductivity 
that of pure copper. While 
these alloys may be used satisfactorily 
with steel, caution must be taken if sat- 
isfactory results are to be obtained when 


eopper 
alloys 


only 25% 


welding metals of higher eleetrical and 
thermal conduetivity such as aluminum, 
brass and other alloys of this nature. 
The the 
strength copper alloy, then, is to min- 
imize the ehange in shape under con 


purpose of using high 


ditions of heat and pressure. The most 
common alloys of copper used for elee- 
cadmium, 
beryllium or tungsten as the alloying 


trodes eontain chromium, 


element. The pereentages of these ele- 
ments are very small as compared to 


content—the cadmium and 
beryllium groups containing 3% to 5%, 
the chromium group about 1%, and the 
tungsten group in equally small 


the copper 


per 
centages. 
The 


Five 10% 


cadmium and chromium 
to 90° eonduetivity with a 
maximum hardness of approximately 
80% on the Roekwell B seale; and the 


groups 


herylliium group gives 25% conduetiv- 
maximum hardness 
than the eadmium group. 

The effeet of heat on the softening ot 
Fig. 14, 
which gives curves for hard-drawn cop 
per, Elkaloy and Mallory No. 3, which 
are alloys from the cadmium and elro- 
While the data in these 
eurves are based on annealing for two 
taken to 
are 


ity with a greater 


electrode material is shown in 


mium groups. 


each measurement 
the results 
effect of 
electrode 


hours, at 
plot the 
parable 


curves, com- 
annealing 


The 


eurves show that the alloy materials can 


with the 


found in actual use. 


e*e By L. H. FROST 


Welding Engineer, The Electric 
Controller & Mfg. Co. 














ot tf La tpn ner. a4 
ay 0-—- a a ee ee oe ee ce et ee 
< r+ + +} 4$-__+-—_+-__+ > + +——+—_—4 
a (| 

F300, 

= | 

os ee 

4 

oa 

ee 

5100 }- 

a 

uv 

4 

#20 





° 


2 3 
NUMBER SPOTS IN THOUSANDS 


Fig. 15. Hard Copper Alloys Have Longer 
Life than Pure Copper. 


stand higher temperatures without 
softening than can pure copper. 

The combined effect of heat and pres- 
sure in changing the shape of electrodes 
is shown in Fig. 15. These eurves show 
that in aetual welding conditions the 
hard copper alloys have longer life. 
Actual production experiences in many 
plants also confirm these figures. 

While the hard copper alloys give 
longer life to the commonly used cone- 
shaped electrodes, an important use is 
for special eleetrode shapes that are too 
difficult to maintain 
ordinary copper. The use of special 
shapes to fit the particular job permits 
the satisfactory welding of parts and 
alloys that could not be suitably welded 
It is com- 
mon knowledge that by using a large, 
flat electrode on one side of the welded 


when made of 


with conventional electrodes. 


part and a conventional cone-shaped one 
on the opposite side, the surface appear- 
ance on the side contacting the large, 
materially 
with regard to heat stain or oxidation 


flat eleetrode 1s improved 


and surface indentation. 


Stain and Indentation Avoided 
Shaping to Fit Contour of Work 


In this connection, shapes to fit spe- 
cial contours permit only the necessary 
minimum of stain and indentation, and 
in order to increase the number of welds 
obtainable from one dressing it is often 
desirable to use the hard copper alloys. 
for this condition must be 
the. particular 
and an understanding of the 
thermal gradients as shown in Fig. 3° 


Eleetrodes 
designed as oecasion 


arises, 


will help in the design of such elece- 
trodes. 

With reference to Fig. 3*, it is appar- 
ent that if a large, flat electrode is used 
on one side, the thermal gradient as 
shown at B will not be as great on that 


H. Frost, 
1936. 


Welding—I,"" by I 


**Resistance me 
Welding Engineer, Jan. 
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Fig. 16. Section of Elec- 

4A trode in Which the Cool- 

‘4 ing Water Is Carried Close 
to the Electrode Tip. 























side as on the other since the current 
is dispersed over a greater area. 

This is apparent when welding a thin 
piece to a thick one. If the weld is to 
be made in such a way that minimum 
surface mar occurs on the thin section, 
then a large, flat electrode must be used 
against that section. In order to con- 
centrate the current flow in a relatively 
small area where it passes between the 
sheets it is necessary to use an elec- 
trode whose contact area is considerably 
smaller than the weld area. This weld 
can be made provided the ratio of thick- 
nesses of the sheets is not too great. 
Specific data on such applications are 
not given here, as each problem can 
best be solved by experimentation. 


Metals of Narrow Plastic Range 
Need Special Electrodes 


Another case in which a special elec- 
trode shape is desirable is in the welding 


of metals having a narrow plastic 
range. Such a metal is aluminum, 


which changes from the solid to the 
liquid state with practically no plastic 
range. In this case it has been found 
desirable to use an electrode of such 
shape that while the weld is being made 
a small area is in contact with the work 
and as the metal is displaced more of 
the electrode comes in contact with the 
work, thereby lessening the indentation 
and minimizing the sticking of the elec- 
trodes to the work. With such electrodes 
it is commercially practicable to weld 
the softer aluminum alloys. 

In the above cases it is evident that 
hard electrode alloys will minimize elec- 
trode dressings and that dressings must 
be made in a suitable machine, such as 
a lathe, and not with a file. Accurate 
and dependable welds cannot be made 
when electrode tips are dressed by one 
who is not an expert with a file, and few 
men are. For ordinary rough work a 
file may be used, but its use cannot give 
consistent results in such cases as out- 
lined above. 
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The third function of the electrode 
is to remove heat from the outer sur- 
faces of the pieces being welded. To 
accomplish this, there must be some 
definite means for maintaining the elec- 
trodes at a low temperature. This is 
accomplished by water cooling the elee- 
trode, and most machines are _ so 
equipped. For almost any production 
speeds this is not enough—the cooling 
water must he carried as close to the 
work as practicable. Fig. 16 is a see- 
tional drawing of a complete electrode 
in which the water cooling is carried as 
close to the work as practicable. Some 
form of electrode such as the one shown 
is to be preferred to forms where cool- 
ing water is not carried so close to the 
work. Another advantage of this type 
is that the operator may be supplied 
with a sufficient number of properly 
dressed removable electrode tips for the 
day’s run, and thus eliminate any chance 
of improper dressing of the tips. 

The importance of proper care of 
electrodes and tips is appreciated by 
relatively few shops, but those who 
understand and practice proper elec- 
trode control are amply repaid in the 
improved quality and appearance of the 
welds. The above discussion not 
attempt to cover the subject in detail, 
but to give a general outline of proper 
methods. The subject is of such a na- 
ture that a knowledge of the general 
principles can with minimum experi- 
mentation each problem as _ it 
comes along. 


does 


solve 





Huge Welded Cylinders Will 
Carry Gasoline on Barge 


By EDWARD H. SYKES 
Pittsburgh Correspondent, 


The Welding Engineer 

Aetna Oil Service, Inc., refiners, of 
Louisville, Ky., have just purchased a 
mammoth barge, equipped with four 
large, all-welded tanks, for the transpor- 
tation of casing-head gasoline on inland 
waterways, principally between their 
plant and St. Louis. It is the first barge 
to be purchased by the Aetna interests, 








the company having former 
leased barges, and is further 
the growing importance of y 
transportation. 

This huge barge, 175 ft. 
ft. deep, with a 27 ft. beam, 
the Leetsdale, Pa., works o 
lehem Steel Company, on th 
about 12 miles below Pitts} 
cause casing-head gasoline is 
tile, the Aetna Oil Service, Ih 
upon all-welded cylinders 
earry a working pressure of 


sq. in. The four cylinders, w 


ft. long and 12 ft. in diameter, | 


total capacity of 6,000 bbls. 
The tanks were tested to 25 
in. by a hydrostatic head. T! 


complished by Bethlehem engineer 
filled them with water and pumped t 


up to 25 lbs. pressure. 
The details of design, and eo: 
were worked out by W. T 


president of the Aetna organizati 


the launching took place on t! 
ways at Leetsdale, March 2. 


The construction details of thes 
cylinders are unusually interesting 


tank has carbon are-welded | 
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seams, while the transverse seanis are wor 


tallie are-welded. Five-sixtee: 
steel plates were used in the cor 
A sump in the bottom of eae! 
mits complete drainage and eas 
ing, handling and gauging. 
The barge itself is of hea 
construction, and the tanks ar 


This gives the effect of a doul 


tru 


) 
A 


barge, and adds protection fron 


tures or other damages. Whil 
of construction costs a little n 
single-skinned barge, the ma 
tages more than offset the diff 
price. 

The tanks are equipped wit 
latest safety devices, 
vents, flame arresters and 
float indicators. Should th 
head gasoline work up a press 
er than 10 |b. per sq. in., the ex 


sure will be automatically vented 


The barge was inspected an 
by the American Bureau of 3S! 


Last Word In Gasoline Transportation. 


(The two welded tanks have a 6,000 barrel total capacity, and are equipped with ev: 
device.) 
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FIRE DEPARTMENT Solves EQUIP 














PROBLEM by WELDING — Saves $100,000... 


spirit of American fire departments 

to “beat the hide” off the Devil De- 
pression that has been chewing up the 
world since 1929. This past year they 
surprised the country by holding the 
aggregate property losses down to a 
lower figure than at any time since 1916 
—to approximately only half of the 500 
willion dollar yearly average from 1920 
through 1932. 

As gratifying and significant as this 
accomplishment is to fire officers and 
“blueshirts” everywhere, the Jersey City, 
N. J., department was nevertheless quite 
worried recently. Though their own rec- 
ord for the year was, as usual, among 
the best for cities of its class and haz- 
ards, yet when Thomas J. Wolfe, Com- 
missioner of Publie Safety, dropped into 
fire headquarters with congratulations, 
Fire Commissioner Flaherty and Chief 
Roger Boyle were feeling quite too glum 
to be greatly cheered by any kind words 
of appreciation. 


k TAKES the well-known fighting 


Broken Equipment Endangers 
Lives of Firemen 


“Why, look at the reports they’re 
shootin’ in to us all the time now,” they 
chorused, “steering knuckles breaking so 
trequently on those old front-drive lad- 
der trucks that the men expect it every 
tme they ‘roll’; the wheels and all the 
jomts wobble so’s a blind man could see 
em; and the solid tires are pounding 
everything we’ve got to pieces. 

“We just welded up one broken 
chassis. Now No. 3 truck calls in, sayin’ 
the top flange on the right side of their 
trame is split clear across—liable to fall 
in the road any day and kill or injure 
several good men. Those old trucks have 


e*°e By ORN T. WEIRS 


certainly given us service; but they were 
bought before the war, and now they’re 
plumb worn out. Yes sir, Tom, we’ve 
got to do something pretty quick, or 
otherwise the Underwriters will have to 
raise insurance rates on us, and our rec- 
ord next year can’t possibly be anything 
to spout about. But this blamed de- 
pression .. .” 

“Aw, cheer up,” laughed Commis- 
sioner Wolfe. “While you boys were 
telling me all those sad details, I got an 
idea—a very good idea. Now, instead 
of welding and patching up those old 
trucks any more, why don’t you just get 
yourselves the necessary materials, and 
then get busy and weld us up some en- 
tirely new trucks? This ol’ town is the 
home of oxyacetylene welding in Amer- 
ica, in case you don’t know it; so you 
boys certainly ought to be able to show 
‘em how it’s done.” 

“Yeah? With the depression still 
snortin’?” grinned Boyle and Flaherty. 
“No foolin’—you tell us about it.” 

“Shure as ye sit there, I will that, and 
as soon as I see the Mayor about it. 
You'll be a hearin’ from me later, and 
don’t you forget it.” 

Thus it happened that seven new 
hook-and-ladder trucks, like the one 
shown in the accompanying illustration, 
have just been turned out by Deputy 
Chief Myles J. Burke, in charge of Jer- 
sey City’s Fire Department shops. The 
cost of each of these trucks, complete 
with its G.M.C. enclosed-cab tractor, was 
only $3,500—a saving of $12,000 to 
$15,000 per truck, or a total saving of 
approximately $100,000 for this city. 

















Welding Made Possible Seven Trucks Like This One. 


ies Jity’s fire department reconstructed this equipment out of discarded parts considered to 
teady for the junk heap.) 


(Jersey ( 


The 6-ceylinder tractors are rated at 
34 hp., but actually develop 75, and eas- 
ily haul the trucks around the grades in 
Jersey City’s streets. With the excep- 
tion of the aerial-ladder turntables and 
their related mechanism, and also the 
rear axles for the ladder trucks (these 
parts being salvaged from the aban- 
doned equipment and built up by weld- 
ing and otherwise reconstructed to be in 
perfect condition and up-to-date) every- 
thing back of the tractors is all newiy 
constructed. Seven-inch channel iron, 
more than % in. thick, has been substi- 
tuted for the thinner 65-in. channels, 
such as were used in the old truck frames 
which cracked. The new frames are also 
specially reinforced against weaving, 
which was objectionable in the older 
trucks—this being eliminated by the de- 
sign of the brackets which support the 
ladders in very neat and accessible 
stacks. Incidentally, the 100 ladders 
(ineluding those of the truss-type de- 
sign) which were required for these 
seven trucks were all made up new in 
the Fire Department’s shops by men 
who have devoted their lives almost ex- 
clusively to that particular kind of work. 


Cost of Some Items Reduced 
by 93 Per Cent] 


The 20-in.-wide running boards of 
welded checker plate are considerably 
inside the lines of swath the tractor cuts 
through traffic; and they are notably 
unencumbered with the usual fire-depart- 
ment tools, which are, however, most 
conveniently and acecessibly grouped in 
very plain sight. By utilizing built-up 
and welded constructions wherever pos- 
sible, the various parts required for at- 
taching these tools to the trucks were 
made for as little as 7% of what the 
same parts would have cost new, and 
most of the other welded items were con- 
structed at similar savings. An idea of 
the amount saved can be gained from 
the fact that one item alone—a holder— 
would have cost $35 for each truck, if 
purchased new. 

Complete and ready to “roll,” the 
trucks weigh 10 tons each. They are 56 
ft. long overall, 7 ft. wide, and the clear- 
ance is 9 ft. with no “ducking” required 
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of the tiller-men, who have eleetrie com- 
munication with the drivers. 

A few inspection walks around these 
immaculate, white trucks—a color read- 
ily seen and distinguished in traffie—and 
one is impressed and amazed by the faet 
that each truck was constructed by three 
men in only three weeks, then painted 
and fitted up in three more weeks, and 
the cost for the entire construetion, ex- 
clusive of the purchased tractor, was 
only slightly over $1000 per truck. 


Welded Sirips Replace Many 
Metal Stampings 


When the welders were through with 
their work on a truck, it was as covered 
with the familiar blue areas as a leopard 
is with spots. Some of the most facile 
or artistic work that the welders had to 
do was the fashioning, out of strips, of 
such parts as are usually stamped from 
single sheets in big production. An ex- 
ample of this is the large splash guards 
over the wheels of the 
sections of the 


rear tractors, 
which 


make double bends in two different di- 


where flanges, 
rections from each other, were welded 
into place after the main sheets had been 
bent L-shaped. The finished jobs are as 
neat as any metal stampings have ever 
been. 

While Deputy Chief Burke 
gaged in this unusual municipal con- 
struction work, he also built the special 
chemical truck, 


Was en- 


which appears in the 
The function of this 
is to furnish fire protection for the fa- 
mous new Pulaski Skyway, an elevated 
nearly 314% miles 
which is without any water supply for 


action photograph. 


thoroughfare, long, 
combating automobile fires occurring in 
the heavy traffic it carries. 

This 7-ton truck carries its own water 
supply of 600 gallons, and also foam- 
making equipment and 120 gallons of 
chemicals. A Barton centrifugal pump 
of 100 g.p.m. capacity at 200-lb. pres- 
sure is mounted on the left running 
board, just back of the driver’s door. 
With a single 1%%-in. hose, this pump 
can throw a stream 60 ft. high for 17 
minutes before the tank is empty; but 
the pipe lines are also arranged so that 
100 ft. long, 
may be used simultaneously for 11 min- 
utes before emptying the tank. 


three 1.5-in. hoses, each 


Outworn Apparatus Salvaged 
Through Welding 


The engine and chassis of this truck 
were donated by a_ public-service com- 
pany. The rest of the equipment, ex- 
cepting for the new Barton pump, was 
all salvaged from old fire apparatus that 
had outlived its 
new parts were made wherever needed ; 
and oxyacetylene welding and eutting 
facilitated, in one way or another, the 
construction of nearly every detail of 
this special patrol which, before it was 


usefulness. Of course 
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A “Home Made” 
Job. 


(The fire depart- 
ment assembled this 
chemical] truck largely 
from cast-off equip- 
ment that would 
otherwise have gone 
to the scrap heap. 
Oxyacetylene cutting 
and welding saved it 
for useful service in 
protecting property 
and lives.) 
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painted, looked as much like a_blue- 
spotted leopard as did the hook-and-lad- 
der trucks. 

The welding outlits of the Jersey City 
Fire Department get almost continuous 
use because, out of necessity the depart- 
ment’s shops are operated 24 hours a 
day, since they also handle all the work 
for the Police Department. This in- 
cludes the making of patrol wagons and 
vars and 
Moreover, the city’s am- 
bulances are built and serviced by the 
Fire Department, including the specially 
portable hospitals of metal 
construction, which are kept on location 
at all large outdoor gatherings, such as 
circuses and field-meets. 


the servicing of radio patrol 
motoreycles. 


designed, 


ow 
bad 


Oxyacetylene Cutting Used 
at Fire in 1912 


After noting the extent of welding in 
construction work by only one fire de 
partment in just an average-size Ameri- 
can city, it is historically interesting also 
to observe that the first recorded use of 
oxyacetylene equipment by any fire de- 
partment occurred on the bitterly cold 
morning of January 9, 1912, during the 
famous Equitable Building fire in New 
York City. This fire, which was still 
having water poured into its ruins four 
days after it started, totally gutted in 
four hours an entire city block of “fire- 
proof construction.” The lessons learned 
from this misfortune were the most im- 
portant single impetus accelerating the 
formulation of the Fire Underwriter’s 
codes and conceptions of modern fire- 
proof construction. 
hour after the start of the 
Equitable Building fire, the first cast- 
iron columns supporting the floors gave 


One 


For 
est V 
, 99 
we 
als 
if ¥ 
way, followed 35 minutes late: 
eral collapse, allowing enorm 
of nine different floors to fall throug ] 
the basement, thereby entrapping 
guards who remained on dut 
vaults wherein one billion dollars oi bese 
uables were said to be stored. Tw 0. | 
were caught under a falling i 
the only escape for the guar 
vented by hardened steel bai 
windows, which the firemer 
futilely for over an hour to 
methods which were primiti Ba 
compared to modern faeilities ving 
But Eugene Bournonville, t 
pioneer, chanced to be nearby, whi 
Was investigating some ox 
work that was being done in « 
with building reconstruction. 
a cutting outfit and a helper, 
to the fire, only to diseover that 
man, working on the bars, 
been knocked out by falling bi 
mortar. However, Bournor 
time to be able to cut away e! ay 
to liberate some of the 
guards, though the intense heat 
impossible for him :o enter t 
far enough to burn out the n 
which imprisoned several 
through which there was no « ha 
Gas Cutting Apparatus Now . 
Standard Fire Equipment x 
As one of the results ot 
tions in this calamity, John J. M 
gott, the engineer who got “! 
on the Equitable fire, and w , 
Fire Commissioner and ¢ 
New York City Department 


tailed in 1915 as organizing 
form New York’s first reseu 


this work, then and ever 





fits have been among his 
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‘’s eutting outfits have fig- 
intly at the few but serious 
dents, and also at every im- 
. fire at the piers and in the 
» such a means is frequently 
thod of being able to “open 
yp” quick enough to be able to get at 
ve heart of the blaze in time to accom- 
ish results before the plates of the 
hip are warped to a worthless condition. 





idwest Welding Conference 
n Chicago, June 4-6 


For three days, June 4 to 6, the Mid- 
est Welding Conference will hold forth 
t 2211 W. Pershing Road, Chicago, 
ith talks by well-known authorities in 
he welding field, and practical demon- 
trations of d.e. and a.e. are welding 
nd oxyacetylene welding, on stainless 
eel, aluminum, east iron and other 
yetals, also brazing, hard-surfacing, rail- 
nd welding, automatie flame cutting, 
emit welding, metal spraying, and 
ther actual operations, according to the 
ollup Corp., who are sponsors of the 






















ng mference, in cooperation with the 
at ihe American Brass Co., American Manga- 
of Vi ese Steel Co., American Steel & Wire 
wo Wet fo, Burdett Oxygen & Hydrogen Co., 
ler, a estinghouse Eleetrie & Manufacturing 
as DI o.,and The Welding Engineer. 

oy Demonstrations will be in progress 
d nd exhibits open from 12 noon until 


(p.m. the first two days, and the last 
ay from 10 a. m. to 10 p. m. The fol- 





wing program has been announced: 
neal Thursday, June 4, 2 P. M. 
man: L. C. Monroe, advertising manager, 
ere he Welding Engineer. 
eet ve Are Welding Costs Reduced by Cross-Field 
minciple,”” by J. H. Blankenbuehler, design en- 
ine ineer, Westinghouse Electric & Manufacturing 
0, W Recent Improvements in Shielded-Are Weld- 
. rus g and Its Application,” by A. M. Candy, con- 
g engineer, Hollup Corp. 
one ire ssion, led by W. W. Reddie, engineer, 
ia inghouse Electric & Manufacturing Co., 
y D, Long, metallurgist, Hollup Corp. 
|CKS Friday, June 5, 2 P. M. 
was airman: R. R. Royal, Illinois Central R. R. 
4 pplication of Electric Welding to the Rail- 
os by E. Wanamaker, electrical engineer, 
ortuni }RI& P. R. R. 


pplication of Bronze Welding and Brazing 
‘lroad Shops,”’ by Homer Gannett, welding 
. B.&@ 2 BR. 
led by A. M. 





c Unger, welding en- 
Pullman-Standard Car Manufacturing 
J. P. Hocking, American Brass Co. 


Friday, June 5, 8 P. M. 
R. ©. Fischer, American Steel & 
elopments in 
es, welding 
Ss Steel Co. 

acing and Welding 
E. L. Quinn, 

vanese Steel Co. 
Nickel, Monel Metal and Inconel,” 


ke, welding engineer, The Interna- 
Kel Co 


Steel Welding,’’ by 
superintendent, Car- 


of Manganese 
welding engineer, 


ed by Jonathan Wolfe, assistant 
of track and roadway, Chicago 
and Chas. Young, Chicago man- 
* Thermit Corp. 

Saturday, June 6, 11 A. M. 


dirman loss i ; 
4 Voss, superintendent of 


( halmers Manufacturing Co 
aged Class I Pressure Vessels” (speak- 
wo  & need). 

; New Developments in 


plate 





the Arc- 


Welding Industry,”’ by W. W. Reddie. engineer, 

Westinghouse Electric & Manufacturing Co. 
Discussion, led by H. C. Boardman, research 

engineer, Chicago Bridge & Iron Works. 


Saturday, June 6, 2 P. M. 


“The Control of Expansion and Contraction 
by Local Heating in Cast-Iron Parts,’’ by Roy 
Peterson, bronze-welding engineer, Burdett Oxy- 
gen & Hydrogen Co. 

“Automatic Shape Cutting” 
announced). 

**Phos-Copper,”’ 
gineer, 


(speaker to be 


by E. A. Randell, service en- 
Burdett Oxygen & Hydrogen Co. 





News of Welded 
Pipelines 

Contracts for a 79-mile welded pipe 
line to be laid in western Kansas, have 
been awarded the Williams Brothers 
Construction Co. by the Continental Oil 
Co. The sub-contract for welding has 
been awarded to the Osage Construction 
Co. Sixty-five miles of the line will be 
8-in. and 14 miles will be 6-in. pipe, it is 
reported. Pipe will be 
40-ft. lengths. 

A natural-gas pipeline is to be laid 
between Terre Haute and Montezuma, 
Ind., by Connor & Sons Construction 
Co., of Kansas City, Mo., for the Ken- 
tueky Natural Gas Corp. There will be 
24 miles of 12-in. pipe in 20-ft. random 
lengths. 

The Indiana line as well as the west- 
ern Kansas line is to be welded by the 
Lindeweld multi-flame 


furnished in 


process, says an 


announeement from The Linde Air 
Produets Co., New York, N. Y. 
a. a * 


The Pure Oil Co. and the Gulf Re 
fining Co. are planning the early con- 
struction of a 150-mile welded gasoline 
pipeline to extend from Port Birming- 
ham to Atlanta, Ga. The size of the line 
has not been announced. 

* * * 

Work is to start at the 
launching of a ecrude-oil welded pipeline 
project on the Pacifie coast to cost $4,- 
500,000, it was announeed a short 
ago by the Shell Oil Co. The line will 
reach from fields adjacent to Bakersfield, 
Calif., to the company’s refinery at Mar- 
tinez. The line will have a earrying 
capacity of 25,000 barrels, and will 
range in size from 6 to 12 in. The en- 
tire line will be 305 miles long. Ninety 
miles will Bakerstield to 
Caliola, a pumping station near Coal- 
inga, and there will be 44 miles of 12 
in. gathering lines adjacent to Bakers 
field. 
require a considerable amount of weld- 


once on 


time 


reach from 


Additional construetion whieh will 


ing will be the erection of pumping 
plants and installation of equipment 


along the line from Mountain View to 
Caliola. 
* * * 

The Phillips Petroleum Co. is laying 
{0 miles of welded pipeline in New 
Mexico. The line, which will range in 
size from 2'% to 12 in., will run from 
Hobbs to the White Deer pipeline. 
About 33 miles of the line is oxyacety 
lene welded. 








Completes Welding of 
Spherical Holder 


Finishing touches are now being put 
to the 200,000-eu ft. spherieal gas-holder 
which is being erected at the plant of the 
Diamond Alkali Co., Fairport Harbor, 
Ohio, by the Bethlehem Steel Co., of 
Pittsburgh, Pa., preliminary details of 
which appeared in the April issue of 
The Welding Engineer. 

The sphere, which is to be used for 
the storage of eoke-oven gas, 1s 55 ft. 
in diameter and weighs 155 tons. It is 
being constructed and butt welded under 
the Rules for Construetion of Unfired 
Pressure Vessels of the State of Oho 
It will have a working pressure of 50 
lb. per sq. in. 

This huge holder was fabricated at 
the Leetsdale, Pa., works of the Reth- 
lehem company and shipped “knocked 
down” to destination, where it is being 
erected under the supervision of Beth- 
lehem engineers. A shop coat of lead 
paint has been applied and, when fin- 
ished, the outside of the sphere will be 
painted with a eoat of aluminum. 





Advance Reservations 
Set New Record 


On April 30, 85° of the exhibit space 
in the huge underground exhibit hall of 
Cleveland’s Publie Auditorium had been 
contracted for by exhibitors in the 18th 
annual National Metal Show, to be held 
Oct. 19 to 23. 

“Reservations are 21% ahead of 1928, 
which had set a high mark for advance 
reservations,” W. H. Eisenman, 
managing director of the show. “Steps 
are already being taken to obtain addi- 
tional exhibit space, and it is likely that 
the 1936 show will be far larger than 
any of the previous ones.” 


says 
. 





Aluminum would still be a rare metal 
if eleetricity could not be produced at a 
low for from 10 to 12 kilowatt 
hours are required to make each pound 
of the light metal. 


eost, 
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What's New in Equipment 





=z = 


and Supplies 





Dallett Company Puts Flux 
Scaler on Market 


The Dallett Weld Flux-Sealer for 
chipping and cleaning welds has been 
placed on the market by The Dallett 
Co., Haneock & Lippincott Sts., Phil- 
adelphia, Pa. This pneumatic tool 
weighs but 2 lb., can be attached to the 
air line, and consumes only 5 eu. ft. per 
minute at 60 lb. pressure. 


(‘omplete chisel equipment is provided 
for the rapid removing of weld flux and 





Hand Tool and Chisels. 


(This compact outfit insures fast, clean work 
with economy in time and expense.) 


for light scraping, caulking, ete. The 
use of this equipment is said to result 
in faster, cleaner work, with resultant 
substantial savings in time and money. 





“Supero Siameez” Is New 
Twin Hose for Welding 


A type of rubber tubing, or hose, of 
radically new construction, which can be 
used with gas welding or cutting equip- 
ment, consists of twin hose simultane- 
ously molded with a connecting web be- 
tween them, so that a _ cross-section 
resembles the figure 8. “Supero Siameez” 
is the trade-name adopted for this hose 
by the manufacturers, the Eleetrie Hose 
& Rubber Co., Wilmington, Dela. A sin- 
gle length of this non-kinking hose is 








eee ee 4 


Won’t Kink, Tangle or Twist. 


(The construction prevents kinking. Special 
reenforcement provides a 2,000 Ib. per sq. in. 
bursting point.) 


all that is necessary for equipment which 
heretofore has required two separate 
lengths. This hose is of “Supero” con- 
struction, with a special ecord-wound re- 
inforeement between the first and seeond 
braid, which is said to give it a very 
high burst limit. With the 1-in. size, 
the burst is 2,000 lb. per sq. in. The 
construction permits the use of different 
pressures in each side without torque or 
writhing. 

“Supero Siameez” hose is made with 
individual hose in different colors—red 
and black or red and green, for example 

or with both hose lines the same color. 
The connecting web may be eut down 
with a carborundum wheel the distance 
required for attaching the hose to sepa- 
rate outlets. 





Aligner for Heavy Motor 
Vehicles Announced 


A heavy-duty aligner capable of serv- 
icing busses, trucks, trailers and passen- 
ger cars has been placed on the market 
by the Bee Line Manufacturing Co., of 
Davenport, la. 











The unit is equipped 
aligning gauges that are de 
all tires are accurately « 
gauged. The turning al 
clamps will grip from 31 
tires. Center-to-center dis 
turning aligners is adjust: 
to 78 in. tread. 

The runways are sectio1 
ean be lowered so as to pe 
bility to any part of the « 
are also adjustable to aceon 
ferent tread widths. 

The hydraulic 
straightening operations is 
ent unit. The press beams ; 
with 8 in. 
safety 
cross beams are 


press Dp 


H-beam memli 
factor has been all 
used tor 
These beams are full roller 
easy movement in all directio 
have such low fractional loss 
work ean be handled with 
than are required with an 
of construction, it is claimed 
The use of high-strength a 
many parts and attachmer r 
lightness in material and, at 
time, high reserve strengt! 





Modern Engineering Co. Has 
Extra-Light-Weight Torch 


A welding torch that is 
new reeord in light weig 
announeed by the Modern ky 
Co., St. Louis, Mo., and 1s 
Meco Weidmaster 


with a standard tip, weig 


tore! 
oz., and a recently de 
strength alloy is used in it 
The toreh is said to be 
anced by reason of weight 
and is highly flexible and 
the operator. 
The circle mixer used 
torches has been improved an 
ity inereased, and this device 
incorporated into this toré 
largest tips may be used « 


low gas pressures, it 1s 














tires.) 
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ABOVE—Framework of Heavy Duty Automot' 


Aligner. 


(The turning aligning gauge will grip from 


LEFT—A Heavy Motor Truck in Plac: 


(Runways are sectional type, and can be loweré 
They can also be adjusted for different tread widt! 
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Dayton Gelding Company 


T CLAIR STREFT 


DAYTON OHIO “ 
June 6 1935 


The American Brass Company 

Waterbury, Connecticut 

Gentlemen: 

"To say I'm sold on Tobin Bronze is putting 
it mildly. For more than 20 years, I have 
used this welding rod...and today all of us 
prefer it to any other. Why? Because Tobin 


Bronze is more economical to use and helps gy 


men make better, more dependable welds. 





















Why this Ohio Wel 
obin Bronze exclusively 












lé ntly wit 
} MELTING POINTS OF ANACONDA 


umed, de WELDING RODS 





















Appioximate 
—— Meiting Point 
ateria Degrees 

Cent. Fahr 
Tobin Bronze* 885 1625 
Manganese Bronze 870 1598 
Brazing Metal 930 1706 
I y Bronze® . 885 1625 
dur® 1019 1866 
Anaconda 520 aire 885 1625 
P phor Bronze A 1050 1922 
sphor Bronze E 1070 1958 
hosphor Bronze D 1000 1830 
hosphor Bronze € 1025 1877 
con Copper 1083 1981 
xidized Copper 1083 1981 
u Copper 1083 1981 
N) ‘a 1055 1931 
ymotive more 1150 2102 











HROUGHOUT his long experi- 
ence in the welding business, Mr. 
C. G. Blackwell has done many unusual 
jobs with Tobin Bronze. Invariably 
the work has been satisfactory —a 
very good reason why Mr. Blackwell 
will use no other rod. 
Thousands of experienced welders 
will accept no substitute for 
Tobin Bronze when it comes 








Reg. U. S. Pat. Off. 





Anat dwoh 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 


Welding a Lion’s Tail 


with Tobin Bronze 


During the Dayton flood in 1913, this monu- 
ment was washed from its base and the lion's 
tail was broken off. With Tobin Bronze 
Mr. Blackwell welded the broken part, which 
weighed 75 pounds, to the main statue. 
Today... 22 years later . . . the weld is still 
sound. Tobin Bronze makes tough bonds! 


der uses 


to the general oxy-acetylene welding of 
cast and malleable iron... locomotive 
cylinders, automobile engine blocks, 
cast iron pipes, machinery parts and 
similar equipment. 

Time-tried Tobin Bronze carries the 
name stamped every 12 inches in each 
rod. So, when you ask for “Tobin” , look 
for this mark and make sure you 
are getting the genuine product. 


Offices and Agencies in Principal Cities 
In Canada: ANACONDA AMERICAN BRASS LIMITED, NEW TORONTO, ONTARIO 


~-FANACONDA WELDING RODS 
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characteristics are said to 
he obtained under any set of operating 
conditions in the full range of welding 
practice. A new method for boring the 
gas passages gives them a rifle smooth- 
ness, 


ideal flame 


There are also other features, such as 
wheel handles equipped with spring ten- 
sion, assuring permanent adjustments, 
and a thin grip with wide fluting. The 
grip is an electrically applied blue fin- 
ish, with a contrasting silvery-type alloy 
over the rest of the handle. 





New Rods for Manganese 
Steel and Hard Surfacing 


Welding rods for manganese-steel 
welding and hard-surfacing have been 
announced by the Machinery and Welder 
Corp., 240 §. Boyle Ave., St. Louis, Mo. 

The hard-surfacing rods are known 
as M-W Hardsurfs No. 1 and No. 2. 
They can be applied by either the are 
or oxyacetylene process, and are recom- 
mended for application to manganese 


Extra-Light-Weight Torch. 


(This is the new Meco Weldmaster, 
which with a standard tip weighs only 
17% oz, Its many interesting features 
are described in the accompanying 
text.) 


steel, low-carbon steel, and other ferrous 
metals. If the part has to be built up 
to a considerable depth, a manganese 
rod should be used for the first layers, 
and then a final coat given of one of 
the Hardsurf rods. 


These rods have an iron base, and 
when it is necessary to heat-treat the 
welded part after surfacing, the weld 
is not affected in either adhesion or 
hardness, it is claimed. 


Deposits made with the No. 1 rod 
have a high resistanee to abrasion, chip- 
ping and spalling, and a high degree of 
toughness. The Brinell hardness is be- 
tween 500 and 600. If temperatures in 
excess of 500°F. are maintained, the 
No. 2 rod should be used. 


Hardsurf No. 2 is essentially the same 
in basic analysis as No. 1, but contains 
a high percentage of tungsten, thus in- 
creasing the Brinell hardness to 600 to 
700, and retaining its wear-hardness up 
to 1000°F. 


The Hardsurf rods are 
for gas welding and eo 
welding. They can be ha 
of 3/16, 1/4 and 5/16 ix 


The new rod for manganese 
welding is known as M-W Niemay ,. 
contains an addition of nickel, thy: 
hibiting embrittlement of the yw; a 
slow cooling and requiring no quer 


It is said to be ideal for 
manganese steel, carbon steel, grey 
and chilled iron, or as a backing 
facing deposits. It is supplied bap 
coated for d.c. welding (reverse polgriiy 
and as a coated rod for a. applicati 





Insulated Holder Has New 
Features of Design 


At least 90% of the flashes that y 
ers get are caused by contacting ; 
ordinary bare-type electrode holder wi 
grounded parts. To eliminat 
flashes, to provide a maxi mn 
of safety for the operator and protege 
for the work, and to provide | 
economical holder 
Electrode Holder Co., 6553 Woodys 
Ave., Detroit, Mich., is introdu 
new model embodying radic: 
ments in design. 














service, the Jacks 
Nev 
Belt 
The new holder, like previous J 
holders, is completely insulate 


culation being provided betwe 
tion and metal to achieve e 














PROTECT your WELDERS 


AGAINST DANGEROUS FUMES! 
Supply this respirator with their goggles! 





Not only welders’ eyes, but also their lungs need pro- 
tection when working in badly ventilated rooms—in 
confined places such as tanks—or on any metals 
coated with paint or substances. These fumes are in- 
jurious to health. Avoid all danger with the 


R-150 CHEMICAL 
CARTRIDGE RESPIRATOR 


which purifies inhaled air. A special chemical cart- 
ridge makes noxious fumes harmless. The R-150 is 
safe, comfortable, light weight, permits easy breath- 
ing. Inexpensive. No hindrance to goggles or work- 
ing efficiency. Thousands in use. Send order today, 


or write for further details. 


PULMOSAN SAFETY EQUIPMENT CORP. 
Dept. W. E., 176 Johnson St., Brooklyn, N. Y. 














GOGGLES 
GLOVES 


Write for complete catalog. 





Also full line of 


HELMETS 
ELECTRODE HOLDER 
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lied bay 
for 
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NeSe-stp 


(The weight, however, is 
no greater than that of 
bare-type holders of com- 
parable capacity.) 


Completely Insulated. | 


| 
| 
| 
| 








man, 










y thus j at al insulation, the total weight 
eld und the new older is about that of bare- 


Wenehy - of comparable capacity, it 


ding y A special copper alloy has 











Brey ir yeon adopted for the structural parts of 
for hal.) holder, combining strength with high 
d bar sondueti\ . 

Polarity This holder is provided with re- 
PhicatigGiE jaceable jaws of Mallory 3 metal, a 


New 


per alloy that is already widely used 
for spot-welding tips, flash-welding dies 
im-welding wheels. It combines 


nd sea 


tensile and elastic properties of 
that wimg structural steel with the high electrical 
setine 4 conductivity and corrosion resistance ot 
older w pure copper. This jaw construction has 








unusually long life and, when the jaws 
yitimately do heeome worn, replacement 
is simple, easy and economical, adding 


definitely to the life of the holder. 


late sy 


im degrs 





New Welding Generator for 
Belted or Coupled Sets 
Based on the eross-field principle of 
FlexAre Welder, a welding 
generator for belted or coupled welding 


new 


er insets, with a novel control system pro 
olness, ducing high are quality and eliminating 
rheostat, resistors, meter, reactor and 


is announced by the Westing 
& Manufacturing Co., 
t Pittsburgh, Pa. That the welding 
the ordinary 
speed variations of the driving unit, 1s 


exeiter, 
ise Electric 


rent is unaffected by 


claimed as a result of the design. 

Rated at 200, 300 and 400 amperes, 
this new generator has a novel system 
ot control which allows the operator to 
adjust for the welding current required 
fore the set is started, thus eliminating 
e trial-and-error methods usually used. 
This control is continuous, without steps, 
and permits minute changes in current 
adjustment. A polarity-reversing switch 
$ provided. 














Elimination of the execiter makes it 
possible to use an exceptionally short 
aud heavy shaft, which greatly mini- 
ues possibility of vibration. The shaft 
ns on ball bearings, which have a new 
ind unusually effective seal. 

The generator is enclosed in a rugged 


pia | 





Generator for Portability. 


four solid machined feet. Two ball bear- 
ings are provided, one at either end. A 
drip cover over the commutator is re- | 
movable to permit access to the brushes. 


shell of drip-proof construction with | 
| 





A.C. Amperages Controlled 
By One Switch 


Due to the confusion and compliea- 
tions of the various controls used with 
a. c. welders, The Miller Electric Manu- 
facturing Co. has perfected a rotary- | 
knife-switch control which brings all the | 
amperage changes under one switch ar- 
rangement. The control is distinetly 
marked amperes, the operator | 
knows exactly what amperage he is get 
ting under any setting of the switch. | 
It is of heavy-duty construction, which 





in so 


assures long life and trouble-free opera 
Contaet 


tion. between knife blade and 





Eliminates Confusion and Complications. 


the welding lead is made through a large | 
copper dise of heavy earrying capacity. | 


The switch ean be rotated in either | 
si a | 
direetion. 

With the announcement of this im- 


provement to the Miller Wonder Are 
Welder, the manufacturer states that the 
entire of these welders is 
being handled by the Giant Grip Manu 
facturing Co., Oshkosh, Wis. The merger 
of these two organizations results in a 
set-up that puts behind this item a na 
tional foree that will be able to 
better service the jobbers and users. 


sales 


now 


sales 





Obtains Independent Control | 
With A.C. Ring System | 


A means for the independent regula- | 
tion of welding current and voltage 
from the a.c. multiple or ring system 
has been announced by C. J. Holslag, 
of the Electric Are Cutting & Welding 
Co., Newark, N. J., who states that each 
operator can regulate his voltage and | 


RYERSON 


A Dependable Source for 


WELDING ROD 





Ryerson Engineers have developed a 
series of rods that are outstanding for 
quality production. They are continually 
checking, testing, and improving—to de- 
velop rods that will do specific types of 
work, faster and better. 


Bring your welding rod problem to Ryer- 
son. Let our engineers work with you. 
You can be sure of finding the right rod 
for each particular class of work. We will 
also gladly furnish samples for test. Ad- 
dress the nearest Ryerson plant. 


23 Types 
of Rods in Stock 


ELECTRODES 


Shielded Arc Type No. 215 
Shielded Arc Type No. 216 
Shielded Arc Type No. 217 
Green Processed No. 18 

Green Processed No. 6 

Bare Mild Steel 

Brown Processed 

Ryerson White Flux Coated 

Ryerson High Carbon White Flux Coated 
Ryerson Blue Flux Coated 

Ryerson 3!/2°%/, Nickel Steel Flux Coated 
Ryerson High Manganese Steel 

Hyerson Hard Surfacing 

Ryerson Allegheny Stainless Flux Coated 
Ryerson Allegheny Stainless No. 44 


GAS RODS 
Copper Coated No. 206 
Copper Coated No. 210 
Cast Iron 
32% Nickel Steel 
Tobin Bronze 
High Carbon Bare No. 2110 
Allegheny Stainless Bare 
Hard Filler 


Write for Bulletin on Rods and 
Accessories 


JOSEPH T. RYERSON & SON, Inc. 


Chicago, Milwaukee, St. Louis, Cincinnati, 
Detroit. Cleveland, Buffalo 
Boston, Philadelphia, Jersey City. 


Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 


Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 
Ryerson 
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current independently of the others and 
can compensate for line drop in either 


direction—that is, above the line voltage 
or below. In the multiple a.c. system, 


high efficiency is claimed by making a 
ring circuit around the shop walls with 
reactor taken from the line. 
Floor space is not taken up with in- 
dividual welding units and the welding 
leads need be only long enough to hook 
onto the nearest point of the “ring.” 


controls 


Other advantages claimed are low first 
cost and high economy in operation. 





New Flux Promotes Easy 
Welding of Cast Iron 


A new flux tor use in the welding 
of cast’ iron with bronze cast-iron 
rods has been placed on the market by 
the Northeast Metals Co., 4124 Torres- 
dale Ave., Philadelphia, Pa., and goes 
Flux. 
This flux is said to result in unusually 
swift chemical action, thereby effecting 
in the time re- 
quired in welding east iron, and this is 
translated into and 


or 


under the trade name of Nemeo 


a substantial reduction 


savings in labor 


gases. Dirt, scale and oxide are removed 
by action of this flux, and strong, clean 


welds are said to be obtained, even 
though the weld metal be overheated to 
the extent of 500° F. Nemeo Flux is 
packed in 1-lb. cans. and free samples 


are offered. 





Eisler Announces Line of 
A.C. Welding Units 


A new line of are-welding units, 
compactly designed and portable, has 
been announced by the Eisler Engineer- 
ing Co., Ine., 749 South 13th St., New- 
ark, N. J. These are supplied in two 
sizes, one rated at 40 to 200 amperes 
and the other at 50 to 300 amperes, 
both sizes ll-point controls. 
The smaller size takes 1/16 to 3/16-in. 
electrodes and the larger size will han- 


a.c. 


having 


dle 3/32- to Y4-in. electrodes. This 
company recently added a_ fully 
equipped transformer division and is 


said to be able to produce any size 
and type of transformer. A weld-test- 


ing department is also maintained. 








Trade Li 


terature 





“Welding and Cutting High Chro- 
mium Steels” is the title of a booklet 


issued by The Linde Air Products Co., 
of New York City. 
detail 


Among the topics 
The effeet of 
chromium on welding procedures, teel- 
niques 


taken up in are: 


for welding various types of 
high-chromium steels, improved welding 
characteristics obtained by additions of 
columbium to both base metal and weld- 
ing rod, oxyacetylene cutting of high- 
chromium steel, as well as various tech- 
niques for this process. 


“Fabrication and Treatment of USS 
Stainless and Heat-Resisting Steels” is 
the title of a 42-page book issued by 
Peter A. Frasse & Co., Ine., 17 Grand 
St., New York, N. Y. Information is 
given on welding by the various proc- 
welds, 
soldering, silver soldering, riveting, an- 
nealing, 


esses, finishing of stainless-steel 


pickling, sand-blasting, ma- 
chining and cutting operations, drawing 
and forming, spinning, fabrication and 


treatment of tubes, and finishing of 
fabricated articles. 
The fourth edition of “Tonean Iron 


for Permanence” is being distributed by 
the Republic Steel 
Ohio. This 64-page book is illustrated 
with test charts and tables, and ineor- 


Corp., Cleveland, 


with 
industrial 
maintenance and process uses, and brew- 


Many 


dealing 
conditioning, 


porates new sections 


threading, air 
ing and distilling applications. 
applications are illustrated, 
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Catalog and Price List No. 107 has 
been Tube-Turns, Ine., 
Louisville, Ky., makers of welding fit- 
tings, containing much valuable data not 
only on elbows, tees, flanges, reducers, 
ete., but also upon the advantages of 
welding fittings over threaded, bolted or 
screwed fittings. The booklet contains 


issued by of 


many striking illustrations 
fitting installations. 





“Faets for Users of A. ( 
the title of 
coln Eleetrie Co., Clevelan 


a folder Issued 


ing ratings, prices, size of 
necting to the line, dimensi 
and a table of electrical dat 


The handling of tin plat 
on special lift trucks, floor | 
able elevators, stackers, ete 
and deseriled in eireulars No. 30 
314, published by the Lewis-8 
Co., Watertown, Mass. 

A most interesting bookk set 
Manganal applicator bars, 
trodes, forged wedges and 
has been issued by the § S 
Ca, BF HK. wd. 


ark, N. J. 


Railroad <Ave., XN 


Truck and trailer size an we 
strictions imposed by the vai 
of the Union are listed in the 193 
tion of a manual issued by 
Wheel Drive Auto Co., Clint 


erinding la ( 
tor l { 


cul 


Instructions lor 
cutter bits, 
threads, are given in Bullet N 

and 36A, respectively, recent 

by the South Bend Lathe W: 

Bend, Ind. 


and 


Keystone electrode holde: 


du 


eireulal 


Ave 


seribed in a new 
F. R. Faulk, 50 


Pa., distributor. 


Penn 


ddi 








Commerc 


the) 


ial News 





Torchweld Adds Truck to 
Improve Delivery 


To improve their local delivery serv- 
ice to customers in and near Chicago, 
the Torchweld Equipment Co., 1035 W. 
Lake St., Chicago, have added the first 
delivery truck which the company has 
ever maintained. Previously all loeal de- 
liveries made in 


were salesmen’s 


Addition of 


cars. 
the delivery truck has 


More and Better 


Service. 
(Increased business 


has necessitated the 
addition of this de- 
livery truck by the 


Torehweld Equipment 
Co. of Chicago.) 


been made necessary, ac 
“Jerry” Jensen, general mana 


l 


Torehweld organization, by 
100% pickup in the firm’s | 
ing the first quarter of 1936 
ilar period last year. At thi 
first quarter the compan) 
dividend of $2 per share 01 

fact,” 


“Tt is a significant 


Mr. Jensen, “that many ol 








lal 


KS, Sout 


art 

















“Tt TAN 


(Trade Mark Registered) 





Welds made with 


|PENN 


doubly deoxidized 


Sronze Welding Rods 


*U. S. Patent Number 2,022,439 


possess 


Greater Strength 


combined with 


Greater Ductility 


due to the exclusive Double Deoxidation 


feature, found only in Titan alloys. 


dditional features of Penn Bronze and 
ther Titan Welding Alloys that cause 
W § hem to be preferred by welders every- 


where include: 


Uniform Tinning 

Low Melting 

Low Fuming 
Corrosion Resistance 


Samples and literature describing our 
Penn Bronze, Titan Bronze, Titan Braz- 
ing Bronze and Titan Manganese Bronze 
Alloys sent on request. No obligation. 


TITAN METAL MFG. CO. 


Bellefonte, Pa. 


WE RENT . 
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THE MARK OF SERVICE 


CUSTOMERS 


A railroad, famed for sound 
sleeping passengers, orders 
a Caterpillar Mounted Arc 
Welder to build up worn, sleep- 
destroying frogs, switches and 
crossings. 

A contractor establishes a 
nearby M-W Warehouse as his 
master store-room and draws 
upon it for a half dozen G. E. 
Heavy Duty Arc Welders to 
weld together a bridge that 
will weld two cities together. 

Industrial plants call in 
M-W Engineers, have their 
welding processes ana- 
lyzed —recommendations 
made—and into produc- 
tion lines go multiple 
units of standard and 
special, M-W supplied, arc 
and resistance Welders, and 
torches. Production is acceler- 
ated, costs are cut and a su- 
perior finished product is 
achieved. 

In machine shops, welding 
shops, auto repairshops—every- 
where in the wide field of the 
welding industry you will find 
customers of the Machinery 
and Welder Corporation—from 
internationally renowned organ- 
izations to neighborhood oper- 
ators. All have found M-W a 
reliable source of supply. 

Regardless of the extent of 
your welding activity, you, too, 
will find equipment, supplies 
and competent engineering 
service always available at your 


M-W Warehouse. 


Ww 





ST. LOUIS 
240-S. Boyle 
Gail @-NC1@) 
312 N. Sheldon 
MILWAUKEE 
2118 W. National 
MOLINE 
729 E. Third 


KANSAS CITY 
1705 Baltimore 


Electrode Holders 
Arc Welding Cables 
Cable Connectors 
Helmets 
Handshields 
Goggles 
Respirators 
Protective Glasses 
Protective Clothing 
Aprons, Gloves: 
Spats, Sleeves, 
Leggings 


Welding Hose and 
Connections 
Torch Lighters, 
Meters, Gauges 


Acetylene 
Generators 


MACHINERY AND WELDER 


'Ofe)-)-J0) 7: Wale. 


AS 
QUIPMENT 








whose accounts on our books had been 
dormant for the past few years have 
become exceedingly active in the last 
few months.” 

The Torehweld company has added 
Premier rods to their line and has also 
added a brazing rod known as the Toreh- 
weld Free Flowing rod. 





Davidson Heads Chicago 
Branch of K. O. Lee & Son Co. 


R. A. Davidson, prominently identi- 
tied with the welding industry in the 
Middle West for more than ten years, 
has been appointed branch manager for 
the K. O. Lee & Son Co., of Aberdeen, 
S. D., manufacturers of a.e. welders and 
of tools for the automotive industry, and 
has charge of the Chieago branch, with 
offices at 337 S. Western Ave. Mr. 
Davidson for several years served as 
Chieago district sales manager for The 
Lineoln Eleetrie Co., was for a time in 
charge of machinery sales for Joseph 
T. Ryerson & Sons, in the Southwest 
territory, with headquarters at St. 
Louis, and was more recently general 
sales manager of the Hollup Corp., of 
Chicago. 





The Lineoln Eleetrie Co., Cleveland, 
Ohio, report the following changes in 
their sales foree: J. S. MeKeighan has 
been transferred to the Cineinnati dis- 
trict, and is stationed at 1712 Catalpa 
Drive, Dayton, Ohio. J. B. MeCormick 
has been transferred from the Philadel- 
phia office and is now stationed at 3160 
Montecito Ave., Fresno, Calif., under 
the jurisdiction of the Los Angeles 
office. Paul W. Jones has been trans- 
ferred from the factory to 164% Cran- 
dall St., Binghamton, N. Y., operating 
under the Syracuse office. 


L. L. Caskey has been appointed dis- 
trict sales manager for the Republic 
Steel Corp. in the Philadelphia territory. 
J. B. DeWolfe, whom Mr. Caskey sue- 
ceeds, has been transferred to the general 
offices of the company, in Cleveland, as 
assistant to George E. Totten, manager 
of sales of the tin-plate division. 

Benjamin B. Gracier has been ap- 
pointed factory manager of the road- 
machinery plant of the Caterpillar Trac- 
tor Co. at Peoria, Ill. Mr. Gracier has 
been identified with this company and 
with one of its predecessors, the C. L. 
Best Tractor Co., for nearly twenty 
years. 


Good attendance and high interest 
marked a series of educational welding 
programs held by The Balbach Co., 
Omaha, Nebr., in the following loeali- 
ties: Wausa, Nebr., Apr. 6; Carroll, 
la., Apr. 21; Boone, Ia., Apr. 23, and 
Shenandoah, Ia., Apr. 30. 





In the two years sine 
tion was published, almost 26) (00) , 


of their book, “Procedure Ha ydboo, 
Are Welding Design and Pr ( 
been sold, reports The Lin Elects 


wy 


Co., Cleveland, Ohio. 


Oliver W. Morton, pure 
for the American Hoist & | 
St. Paul, Minn., has resigned aft, 
vears’ service with that com; 
succeeded by R. T. Reilly. 


The New York district salk fice of 
the Republic Steel Corp. has open 
new sub-office in the State Bank RB 
ing in Albany, with J. M. Higginbothy, 


as salesman in charge. 






The Major Engineering Works, })x ew 
Moines, Iowa, has moved its offices frp 
210 Jackson Ave. to larger and mo C 
conveniently located quarters at 312 §; 


ond St. 








Notes From the Field 








An order for 100 ears to be used in 
the 8th Avenue Subway, New York City, 
is being completed by the Pressed Steel 
Car Co., MeKees Rocks, Pa. Welding 
played an important part in the eon- 
struetion of these ears, and the fabrica- 
tors report an increasing demand for 
welded equipment. The Pressed Steel 
Car Co. plant was badly inundated by 
the great St. Patrick’s Day flood, but 
the machinery and equipment has been 
rehabilitated and the plant is now work- 
ing on a normal basis. 








The Improved “Round File” Gas Lighter 











Many superior 
design and con- 
struction fea- 
tures, found only 
in Improved 
‘‘Round File,” 
make this lighter 
the Welder’s 
Favorite. 








Hood forms a pocket for gas, 
insuring immediate ignition. 
Larger file area, providing longer 

life for lighter. 
Larger spark metal, which as- 
sures many additional ignitions. 


CAUTION: 


ORIGINATORS OF THE 
HAND GAS LIGHTERS 





Locking slip-on renewal cartridge, 

permits immediate replacement. 
Cadmium plated, preventing rust. 
Every part thoroughly tested. 
Fully guaranteed. 


Write for descriptive circulars and prices. 


Imitations of the patented Improved “Round File” are on the 
market. For your protection insist on pik Gas Lighter Co. 
patented lighters and genuine Safety Gas Light 


SAFETY GAS LIGHTER CO. is: LYNN, MASS. 


er Co. renewals. 
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The Dravo Contracting Co., of | 
burgh, Pa., are doing a lot of mise 
neous welding repair wor! 
marine ways at Neville Island, 
miles below Pittsburgh. Inelude 
welded brackets, rope-guards, 
guards and fittings for 
the Campbell Transportation ( 
Pittsburgh, and repairs of a ste 
derrick-boat for the United States An 
Engineers in the Pittsburgh dist 


a steamer | 


During the recent flood in Harta 
Conn., welding 
furnished by The State Welding \, 
of Hartford, for various purposes 
including three machines for the Hot 
Bond, six at the Neuro-Psyeliatn 
stitute, two 10-kw. a.e. 
the Connecticut General 
two for the telephone company, an 
for the Hygrade Oil Co. 


seven machines wer 


generators I0! 


Insuranee | 
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To complete tne eonstructiol 
steel runway at The American Dist ; 
eT eee ie Ae a nti 
in Pekin, Ill., it will be ne : 
move a million-gallon tank severa uve 
from its present location. T I ain 
will have an all-welded turntab 
‘ . 0 re 
the posts supporting the handrail, ¥ 
is finished, are welded. Weld 
BRI 
used on their new rackhouse, 
ated 
just been completed. 
. forn 
and 
A new school building at D ecor 
erected by PWA, is of stee 
tion with a sheet-metal rool he s 
tack-welded to the roof truss¢ nd pul 
lins. Another one at Chillicothe, Ill, LDC 


nearing completion and has ab 
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ew Torchweld Cutting Unit 
Complete for Only $65! 
“You Can Do It Better With Torchweld” 


e new 16SL TORCHWELD 
tting unit illustrated above 
designed for production and 
neral cutting, and can be 
pended upon for unsur- 








cumstances. Constructed with 
the well-known TORCHWELD 
patented non-flash chamber, 
full protection against flash- 
backs is assured. Torch and 





sed service under all cir- 








tips only, $25. 


and welding torches. 





Write today for new catalog describing complete line of cutting 
| 
| 
| 


TORCHWELD EQUIPMENT CO. 


CHICAGO, ILLINOIS | 


JON’T WELD 
NOTHER PIECE 
I/F STEEL! 


85 WEST LAKE STREET 



























tind a BRIGHTBOY No.88 “TABLET”. 


)remove heat marks on stainless steel 






BRIGHTBOY is a light abrasive, incorpor- 
ated in soft rubber, in convenient “‘tablet”’ 
orm, in bias shape. 2,3," long — 114%" wide 
and.” thick. Double size, handier and more 
*conomical, 34” thick. 






onsurv 






he soft Rubber Binder cushions the abrasive. 
Manufactured by 
LDON ROBERTS RUBBER CO., Newark, N. J. 


when * 
and pur 
Ilys 
¢ 90,00" 




























Adams Vertical Arc 
Welders and Fillet-Craft 
Electrodes are used by 
Insley Manufacturing 
Company, Indianapolis, 
for a variety of walling 
work. 





TRY “FILLET-CRAFT" 
ELECTRODES — 


For ASME code welding or heavy fabrication 
which must withstand heavy shock or impact 
stresses, try Adams Fillet-Craft Electrodes. 
They are heavily mineral-coated, used with 
straight polarity and produce smooth, flat 


_ fillet welds of high quality at high speed with- 
| out spatter or under-cutting. Fusion metal 


shows an ultimate tensile strength averaging 
75,000 lbs. per square inch. 


A Complete Arc Welding Service 


The Adams line includes many other types of electrodes 
—mineral coated, processed and bare—and a complete 
line of arc welding equipment including Motor-Driven 
Welders (AC and DC), Engine-Driven Welders, Auto- 
matic Welding Heads, and a complete line of accessories. 
. .. There is an Adams welding engineer near you, who 
is prepared to give you a valuable advisory service with- 
out cost or obligation. A letter briefly outlining your weld- 
ing job will place him at your service. 


j. D. ADAMS COMPANY 
INDIANAPOLIS, INDIANA 
Offices in Principal Cities 


TOOLS FOR PRODUCING BETTER FUSION METAL 
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sq. tt. of sheet-metal roofing to be tack hood of 200 tons of steel. The tanks 
welded. Contract for the welding has will be 10 ft. in diameter, with lengths Morgantown, W. Va., are 








The” Tri-State Transportation 


) 


repo 

not yet been awarded. varying from 11 to 36 ft. being in the market for | : a 

~—— 5 barges of welded construction. The com! 

Bids for the construction of 33 all- A fire caused by a gasoline explosion pany operates a fleet of cirriers fy 
welded steel storage tanks for use in recently destroyed “Jack’s Welding Morgantown to Pittsburgh 
connection with a plant-expansion pro- Shop” at 69104 South Central Ave., in ———_— 

gram, are being taken by the Cumber- Los Angeles. The shop is being re- A welding club was recently opps 





land Brewery Co., Cumberland, W. Va. opened at a nearby location, at Hooper ized at Ashland, Ky. It’s cajjeg 


The tanks will require in the neighbor- and Florence Aves. 





“Triangle Welders Club.” 











- CLASSIFIED ADS: 


Help Wanted—75c per line, minimum 4 lines. Jobs Wanted—4 lines free. Other Ads—$1.00 per line, minimum 4 ling 
Count 8 words to line. Add 6 words for keyed address. 











FOR SALE 





EXCESS NEW STOCK—GUARANTEED 
3 metal-spray guns, $175 each; 6 a.c. are welders, $75 
each; 1840 ft. super-flexible cable; 115 electrode holders; 
97 helmets; 212 hand shields; 277 lenses; 4925 lb. 
shielded-arc electrodes; 35 welding torches; 22 cutting 
torches. Address May-5, The Welding Engineer. 





Welders —Three 300-ampere Lincoln, engine-driven; three 
200-ampere Lincoln, engine-driven; four 220/440-volt, 200 
and 300-400 ampere Lincoln, engine-driven. Other bargains. 
Service Co., 3741 Cedar Ave., Cleveland, Ohio. 





Fly Ball Governors—Adapted to all makes of auto engines; 
belt driven, flat or V. Price, $6.50 prepaid. Satisfaction 
guaranteed. In ordering state style of belt. Wm. D. Alber, 
Beatrice, Nebr. 





Bargains—Demonstrator Arc Welders. Gasoline and elec- 
tric drive. 30 days’ trial. Easy terms if desired. Write 
Ken’s Exchange, Box U-561, Troy, Ohio. 





For Sale—New 200-ampere Hobart motor-generator set, 
complete with gas engine, portable, $400. M. J. MacSwain, 
Y. M. C. A., Eau Claire, Wisconsin. 








POSITIONS WANTED 


Civil Engineer—Technical graduate in civil engineering 
desires position in the welding field as an engineer, inspector 
or foreman. Experience includes design and detailing in 
office, foreman and instructor in shop. Both are and gas 
welding. Age 31 years. Address May-1, The Welding 
Engineer. 








Welder—18 years’ experience in electric and oxyacetylene 
welding. Have supervised job welding shops. 38 years old. 
Willing to go any place. M. J. MacSwain, Y. M. C. A., Eau 
Claire, Wis. 








A. ARCOS 
wy CHROMEND 


STAINLESS 
ELECTRODES ARCOS In 
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HELP WANTED 





Sales Manager—Man who has had practical 
welding experience, who would like to make a salary 
least $10,000 per year acting in capacity of sales manage 
Apply in writing, giving full details. Address May-2, 7 
Welding Engineer. 





Coated-Electrode Expert—Experienced in the manufactur 
of coated electrodes. Willing to work outside of U 
States. State qualifications and salary expected first 
Must be ready to leave at an early date. Address M 
The Welding Engineer. 





Salesmen, Distributors and Dealers—To sel! a patente 
welding electrode for repairing and rebuilding manganese 
steel shovel teeth, crushers, etc. Very attractive 
tion. Address May-4, The Welding Engineer. 


MISCELLANEOUS 


$25.00 Reward—For information leading to th 
of Arthur F. Warren of the Allied Electric Co., Fal 
N. Y., or the location of the 500-ampere, 220-volt d. 
ing machine he took from the Jamestown, N. ) 
station March 31. C. J. Holslag, Electric Arc Cutt 
Welding Co., Newark, N. J. 














Repairing—All makes of oxyacetylene welding anc 
equipment. Don’t scrap old torches or regulators. 
make them work like new. Twenty years’ experienc 
Shevlin, P. O. Box No. 51, Reading, Pa. 





Arce Welders—Build Your Own, saving $300 to $500 
plete instructions furnished. Easy pays-its-own-way ‘*™ 
Investigate before you buy any welder. Hobart Welder >** 
Box U-462, Troy, Ohio. 








DON’T BE FOOLED 


This is the only method whereby welding shops can successtull 4 he 
plow shares without previous plow experience and withou! aa eff 
ae. The How Process ayes — —— waged sting of 
reclaiming work possible, by welding on high carbon cutting "© 
and point. The only equipment required besides an electric welder 8 
an emery and buffing stand. 

Send for complete catalog showing many other units ‘or —_— 
farm implements by electric welding. Do not delay—write °° 


ELECTRIC ae WELD) 


U. S. Patent No. 2,013,818 
NEW PROCESS PLOW WELDING ©°. , 
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PERRY 0 








